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ARMERS who have worked with their 

soils for a long time know about the soil 
differences on their farms, perhaps also on 
the farms of their immediate neighbors. 
What they do not know, unless soil surveys 
have been made, is how nearly their soils 
are like thoge on experiment stations or on 
other farms, either in their State or other 
States, where farmers have gained exper!- 
ence with new or different farming prac- 
tices or farm enterprises. They do not 
know whether higher yields obtained by 
farmers in other parts of their county and 
State are from soils like theirs or from 
soils so different that they could not hope 
to get yields as high, even if they followed 
the same practices. One way for farmers 
to do away with some of the risk and un- 
certainty involved in trying new production 
methods and new varieties of plants is to 
learn what kinds of soils they have so that 
they can compare them with the soils on 
which new developments have proved suc. 
cessful, 


SOILS OF A PARTICULAR FARM 


The soil map Is in the envelope inside the 
back cover. To find what soils are on any 
farm or other land, it is necessary first to 
locate this land on the map. This is easily 
done by finding the township in which the 
farm fs located and by using landmarks 
such as roads, streams, villages, dwellings, 
and other features to locate the boundaries, 

Bach kind of soil mapped within the farm 
or tract is marked on the map with a 
symbol. For example, all the areas marked 
Cp are Chagrin stilt loam. The color in 
which the soil area is shown on the map 
will be the same as the color indicated 
on the legend for the particular type of goil. 
If you want information on the Chagrin 
soll, turn to the section in this publication 
on Soll Types and Phases and find Chagrin 
silt loam. Under this heading you will find 
a statement of what the characteristics of 
this soil are, what it is mainly used for, and 
some of the uses to which it is suited. 

Suppose, for instance, you wish to know 
how productive Chagrin silt loam is. You 


will find it listed in the left-hand column 
of table 16. Opposite the name you can 
read the yields for different crops grown 
on the soil. This table also gives estimated 
yields for all the other soils mapped in the 
eounty. 

Tf, in addition, you wish to know what 
good use and management practices are 
recommended for Chagrin silt loam, read 
what is said about this in the section on 
Soil Types and Phases. Refer also to the 
section headed Use, Management, and Pro- 
ductivity of the Soils of Tuscarawas 
County, where the soils sulted to the same 
use and management practices are grouped 
together. 


SOILS OF THE COUNTY AS A WHOLE 


A general idea of the soils of the county 
is given in the section on Soils, which tells 
about the principal kinds of soils, where 
they are found, and how they are related 
to one another. After reading this section, 
study the soil map and notice how the 
different kinds of soils tend to be arranged 
in different parts of the county. These 
patterns are likely to be associated with 
well-recognized differences in types of 
farming, land use, and land use problems. 

A newcomer to the county, especially if 
he considers purchasing a farm, will want 
to know about the climate; the types and 
sizes of farms; the principal farm products 
and how they are marketed; the kinds and 
conditions of farm tenure; availability of 
roads, railroads, and electric services; 
water supplies; industries of the county; 
and clties, villages, and population char- 
acteristics. Information about all these 
will be found in the sections on General 
Nature of the Area and on Agriculture. 

Those interested in how the soils of the 
county were formed and how they are re- 
lated to the great soll groups of the world 
should read the section on Morphology and 
Genesis of Soils. 

This publication on the soil survey of 
Tuscarawas County, Ohio, is a cooperative 
contribution from the— 


SOIL CONSERVATION SERVICE 
And the 
OHIO AGRICULTURAL EXPERIMENT STATION 


Series 1938, No. 32 


Issued December 1953 


SOIL SURVEY OF TUSCARAWAS COUNTY, OHIO: 


By ROBERT WILDERMUTH, in Charge, ARTHUR E. TAYLOR, and MATTHEW DROSDOFF, 
Division of Soil Survey, Bureau of Plant Industry, Soils, and Agricultural Engimeering, 
Agricultural Research Administration, United States Department of Agriculture, and W. S. 
MGZIER, G, A. MICKELSON, and R. W. CUMMINGS, Ohio Agricultural Experiment 


Station 


Area inspected by O. C. ROGERS, Senior Soil Scientist, Division of Soil Survey 


United States Department of Agriculture in cooperation with the Ohio Agricultural 
Experiment Station 


CONTENTS 
Page Page 
General nature of the area.____- 3 | Soils—Continued 
Location and extent 3; Soil types and phases._._.___ 25 
Physiography, relief, and drain- Atkins ine ow loam__._. af 
UG og ga nenn ek ees oeosw we w 8 Atkins silt loam_.--..----- 
Climate.--.-...-...-----2-- 6 High-bottom phase.._.._ a 
Water supply........---..-- 7 Atkins silty clay loam _____- 
Vegetation.__._.___-..-____ 8 Canfield silt loam..-..._.. 30 
Organization, settlement, and Chagrin fine sandy loam___. Fr 
population__..-..--..--..- Chagrin loam.___--...-__- 1 
Industries..........-.-.-_2- High-bottom phase_..__- 31 
Public facilities....-..-.-_.-_ Chagrin silt loam.._.._-__. 31 
Agriculture__..-...__--- High-bottom phase___.._ 32 
LOPG wun ee neeewe cass, Chenago fine sandy loam_-_- 32 
Rotations and fertilizers Gently sloping phase_____ 33 
Permanent pasture Eroded gently sloping 
Livestock and livestock prod- phase_...--.--.-2---. 33 
UGis iol oes sod coe ce 14 Chenango gravelly loam___- 34 
Type of farms__...--.------ i oe sloping phase____. 34 
and use._.--.----.-------- roded steep phase____-_- 35 
Farm tenure_.-_-------.--- - 16 Chenango loam____..____- 35 
Soil ae methods and defini- 44 Gently sloping phase_____ 36 
HONS. 2 a noes esos ded tly slopi 
Soils___. ~~~... --1------------ 19 phases ee #8 
Sole Rp eri -pot--> Reais 20 Chenango loamy fine sand... 36 
oils developed on bedrock Eroded gently sloping 
formations__..-.-....- a5 20 phase_..--....--.._.- 36 
Sale developed on glacial 22 Chenango silt loam___.._-- 36 
Soils of terraces._-..-._--__- 22 Eee es cheats ae 
Soils developed on outwash Geutly sloping phase... 38 
gravel and sand_~--..-.~ 22 Eroded gently slopin 
Soils developed on slack- 8 ¥ ping 38 
water deposits of silt and HEC SSG eae es Gee 
clay, with some sand and Conotton fine sandy loam. _ 38 
ravel......_.._.__.___. 23 Conotton gravelly silt loam. 39 
Soils of flood plains._._.____. 24. Conotton loam_______.-__. 39 
Medi is ti | id Eroded gently sloping 
ium to strongly aci 4 
soils of flood plains...___. 24 phases << ccc. sccssden5 40 
Slightly acid soils of flood Conotton silt loam____-_.. 40 
plains:. ..sosso 005.1 5. 24 Silted phase.._....--_.. 41 


‘The fleld work for this survey was done while the Division of Sof] Survey was 


a part of the Bureau of Chemistry and Soils. 


The Division was transferred to 


the Soil Conservation Service on November 15, 1952. 


954115—53——1 


1 


2 SOIL SURVEY SERIES 1938, NO. 32 


Soils—Continued Page | Soilsa—Continued Page 
Soil types and phases—Con. Soil types and phases—Con. 
Lifort silty clay loam___---- 41 Muskingum stony silt loam_ 57 
Eroded phase. .-..-.---- 41 Eroded phase -_-_-------- 57 
Elkins silty clay.---------- 42 Very gently sloping phase_ 58 
Gullied land: Very steep phase.__----- 58 
Eifort and Rarden soil Eroded very stecp phase--_ 58 
materials__-_...----.- 42 Muskingum - Brooke com- 
Muskingum soil material. 42 plex (formerly Westmore- 
Holston fine sandy loam_ --- 42 land silty clay loam) __ 58 
Holston silt loam, éroded Muskingum - Brooke com- 
steep phase.._---------- 43 plex, eroded phases (for- 
Hornell silt loam.__..------ 43 merly Westmoreland 
Keene silt loam_._--------- 44 silty clay loam, eroded 
Eroded phase. -----.---- 45 phase) -.------- ea 59 
Severely eroded phase-._- 45 Muski igum - Brooke com- 
Very gently sloping plex, eroded stéep phases 
phase_-.------------- 46 (formerly Westmore-~ 
Eroded very gently slop- land silty clay loam, 
ing phase. -_--------.- 46 eroded steep phase)-__-- 59 
Eroded steep phase ---_--- 46 Muskingum- Upshur- Brooke 
Severely eroded steep complex (formerly Bel- 
phase_..------------- 47 mont silty clay loam) -_. 59 
Keene-Rarden-EHifort silty Muskingum -Upshur-Brooke 
clay loams, eroded steep complex, eroded phases 
phases..__.-..---------- 47 “(formerly Belmont silty 
Killbuck silt loam --..---- 47 clay loam, eroded phase) 60 
Lobdell silt loam._-------- 48 Muskingum “UpshurBroske 
High-bottom phase--..-- 48 complex, eroded steep 
Made land, mine pits, and phases (formerly Bel- 
dunips.jecsessseloes 48 mont silty clay loam, 
Monongahela silt loam. _.-- 48 eroded steep phase) . -_ 60 
Eroded phase. .-.-2.---- 49 Philo loam_.-.--.-.------ 60 
Undulating phase_-_.---. 50 Philo silt loam_...-------- 61 
Eroded undulating phase_ 50 High-bottom phase___-.- 62 
Light-textured subsoil Pope fine sandy loam 62 
phas@e 22.2 2s. .c5..o26 50 Pope loam___.-----.- 62 
Eroded-light-textured sub- High-bottom phase 63 
soil phase._------~---- 50 Pope silt loam_...-.------ 63 
Muskingum finesandy loam. 51 High-bottom phase-.-~-- 64 
Eroded phase_.-..------ 51 Rarden silt loam : 64 
Very gently sloping phase. 52 Feroded phase_--------- 65 
Steep phase.._------.--- 52 Very gently sloping phase_ 65 
Eroded steep phase. - -.-- 52 Riverwash____-..--------- 66 
Very steep phase-__~__.- 53 Scepy land (Muskingum and 
Eroded very steep phase_-_ 53 Keene soil materials) .-__ 66 
Muskingum silt loam_....-- 53 Tilsit silt loam___._..- eae 66 
Eroded phase__---.----- 54 Tuscarawas silt loam. —-_... 67 
Severely eroded phase. - -- 54 Eroded phase. ---------- 68 
Colluvial phase__.-.----- 55 Tyler silt; loam__.--------- 68 
Very gently sloping col- Tyler silty clay loam...__-- 69 
luvial phase___-------- 55 Upshur - Muskingum com- 
Steep phase. ..---------- 55 plex (formerly Meigs 
Ieroded steep phase - - - --- 56 silty clay loam)_--..--- 70: 
Severely eroded steep Upshur - Muskingum com-- 
phase_--.-.---------- 56 plex, eroded phases (for- 
Very steep phase.._..---- 56 merly Meigs silty clay 
Eroded very steep phase- - 56 loam, eroded phase, __- 71 
Severely eroded very steep Wayland silt loam ..__-.-. 71 
phase__-------------- 57 Wellston silt loam_..-._--- 72 
Muskingum stony fine sandy Shallow phase_..__------ 73 
loam...-------------- 57 Eroded shallow phase... 73 
Eroded steep phase------ 57 Sloping phase_---------- 73 


TUSCARAWAS COUNTY, OHIO 3 


Soils—Continued Page | Use, management, ete—Con. Page 
Wooster silt loam_-......_._. 73| Estimated crop yields for Tus- 
Gently undulating phase. __ 75 carawas County soils__.____ 90 
Zaleski silt loam... 75 | Morphology and genesis of soils_ 96 
Use, management, and produc- Environment and characteris- 
tivity of the soils of Tusca- tics of the soils__.__.______ 96 
rawas County._.__--______ 75| Classification of soils in higher 
Soil uses and agricultural categories. .-..--.- ea 97 
methods____-..--.---__. 75 Zonal soils__.__-__-.._L2__ 97 
Use and management of soils Intrazonal soils... ..2..___ 101 
of uplands__-_....---2 2. 76 Azonal soils__._._..--.- 2... 101 
Use and management of soils Laboratory determinations. ____ 101 
of terraces__-.....---.-_ 86 | Appendix: Correlation changes... 104 
Use and management of goils Soil map and supplement 
of flood plains_.......2__ 89 cover page. 3 


(TUSCARAWAS COUNTY is in a strongly dissected part of the 

Allegheny Plateau where climate favors a combination of general 
farming and dairying. Hay, corn, winter wheat, and oats—leading 
crops in the order named—are in large part fed to livestock raised on 
the farms or purchased for fattening and resale. Coal mining, proc- 
essing of dairy and other farm products, and manufacturing of steel, 
iron, electrical, and lumber products are among the stable and diversi- 
fied industries in the county that provide markets for farm produce. 
Railroads and hard-surfaced highways offer ready access to markets. 
To provide a basis for the best agricultural uses of the land, this co- 
operative soil survey was made by the United States Department of 
Agriculture and the Ohio Agricultural Experiment Station. Field 
work was completed in 1988, and, unless otherwise specifically indi- 
pe all statements in this report refer to conditions in the county at 

at time. 


GENERAL NATURE OF THE AREA 
LOCATION AND EXTENT 


Tuscarawas County, located in the east-central part of Ohio, is 
roughly rectangular; its greatest north-south length is about 80 miles, 
and its greatest east-west width about 23 miles (fig. 1). New Phila- 
delphia, the county seat, located in approximately the center of the 
county, is about 70 miles south of Cleveland, 85 miles northeast of 
Columbus, and 185 miles northeast of Cincinnati. 


PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


The county lies within the western part of the Allegheny Plateau. 
Before stream dissection formed valleys this region was a plain 
sloping gently toward the south, and plateau-like features still can be 
observed from any of the numerous rite tops, the perspective of relief 
across the crest of the ridges giving the impression of a, plain-like area, 

The general elevation of the ridges differs little over most of the 
county, but a few isolated hills and knobs are distinctly higher. These 


Ped N. M. PHYSIOGRAPHY OF EASTERN UNITED STATES, [714 pp., tlus, 
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* State Agriculturot Experiment Station 


¥reure 1.—Location of Tuscarawas County in Ohio. 


hills and knobs may represent remnants of an older surface of the 
plateau. The county is now a highly dissected area, with long rela- 
tively narrow ridges, moderate to steep slopes, and narrow to broad 
stream valleys. The main ridges generally are roughly parallel to 
the drainage and have numerous radiating spur ridges that form a 
dendritic pattern. The ridges vary from less than 50 to about 1,000 
feet wide, the main ridge having the greatest width and the spur, or 
projecting, ridges narrowing toward t eir outer limits. 
Characteristically, the slopes have a greater width than the ridge 
tops, and the distance between ridge tops frequently ranges from 14 
to 1 mile. The intervening space is occupied by the slopes and rela- 
tively narrow stream bottoms. Owing to the unequal resistance of 
the bedrock formation, the steepness of the slope is not uniform and 
often varies considerably in short horizontal distances. In general, 
a slope is the steepest at its upper part and gradually decreases in 
eracient to the adjoining terraces or flood plains. Locally some of 


the longer slopes have a bench, or steplike, relief, with narrow areas 


of smooth to gently sloping relief alternating with abrupt steep slopes. 
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Some areas, particularly those adjacent to or approaching the Tus- 
carawas River and the Stillwater Creek-valleys, are extremely rugged, 
with very steep V-shaped valleys or ravines. . 

The Allegheny and Conemaugh divisions of the Pennsylvanian 
geologic age are the bedrock formations in this county. The Cone- 
maugh formations are exposed chiefly in the southeastern part, prin- 
cipally in parts of Perry, Rush, Washington, Oxford, Clay, and Mill 
Townships. The Allegheny formations, consisting of interbedded 
sandstone, siltstone, shale, and clay shale, with some fire clay, lime- 
stone, and coal, occupy the rest of the county. _ The northwestern 
part of the county is domanated by clay shale, with minor layers of 
sandstone. In this area, west of Sugar Creek valley, and north of a 
Nine extending from Shanesville to Parral, the ridge tops are wider 
and the slopes gentler than in other parts of the county. 

The various formations are extremely variable in thickness and se- 
quence, and this accounts for the complex soil conditions that occur 
on sloping areas. Locally the bedrock layers appear to be nearly 
horizontal, but toward the southeast there is a dip of about 25 feet to 
the mile. 

A smal] area (about 2 square miles) in the extreme northwestern 
part of the county was covered by Wisconsin glaciation. The glacial 
drift is relatively shallow and ‘composed chiefly of sandstone and 
shale material. It represents the extreme southward advance of the 
Wisconsin glaciation that covered large parts of counties lying to 
the north. Although the glacial deposits are relatively thin, the 
glacier modified the relief. 

The Tuscarawas River and its tributaries drain the county. The 
river enters the northeastern part of the county, flows southeast to 
Valley Junction, then southwest to Dover and Midvale, and thence to 
Newcomerstown, where it leaves the county. The principal tributary 
is Stillwater Creek, which enters the county at the southeastern corner 
flows northwest, and enters the Tuscarawas River in the vicinity of 
Midvale. Sugar Creek, another smaller tributary stream, enters 
the county near the northwestern corner, flows southeast, and unites 
with the use tivas River at Dover. Numerous other smaller creeks 
and drainageways traverse the county and together form a dendritic 
drainage pattern. 

Before the last glacial period the streams of the county generally 
flowed northward, but with advance of the ice sheet this flow was 
obstructed. Water from the melting ice sheet to the north flowed 
across the county through existing valleys or formed new ones, carry- 
ing with it large quantities of gravel and sand and some silt. The 
ice sheet caused ponding of the north-flowing streams and allowed 
large quantities of silt and clay to be deposited in the relatively quiet 
water, especially in the valleys south of the Tuscarawas River. Since 
these materials were deposited, streams have cut to lower levels, and 
the valleys now consist of a series of broad terraces, high bottoms, and 
flood plains. The more extensive areas of deposit are in the valleys 
of the Tuscarawas River and Sugar and Stillwater Creeks, with 
smaller terraces in the valleys of the smaller streams. 

In most of the county the ridges are about 1,100 to 1,200 feet above 
sea level, There are, however, several higher conspicuous knobs, or 
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-points:* 1,327 feet, 2 miles west of Gilmore; 1,800 feet, 184 miles 
southeast of Roxford; 1,249 feet, at Tabor School in Fairfield Town- 
ship; and 1,236 feet, 1 mile south of Germany School in Wayne Town- 
ship. The elevation of some of the population centers is as follows: 
Bolivar, 899 feet; Dover, 898; Zoar, 898; Port Washington, 818; and 
Newcomerstown, 809 feet. 


CLIMATE 


The climate of the county is continental, humid, and temperate, 
with moderately cold winters and warm humid summers. Character- 
istically there ave sudden changes in temperature and general climatic 
conditions. Detailed climatic data compiled from records of the 
United States Weather Bureau station at Dennison are given in table 1, 


Taste 1—Normal monthly, seasonal, and annual temperature and 
precipitation at Dennison, Tuscarawas County, Ohio 


{Elevation, 846 feet] 


Temperature Precipitation 
Month Abso- Abso- si ee , 
F lute lute for the | for the verage 
Mean maxi- mini- Mean driest | wettest | snowfall 
mum mum year year 
°F. °F, oF, \Inches| Inches | Inches | Inches 
December. _---- 32.3 70 —20 | 2. 92 1, 25 2. 37 4.2 
January_.___---- 29. 9 70 —25 | 3.25 3. 78 2. 35 7.7 
February_.------ 31.0 73 —21 | 2. 33 2.18 3. 12 6.9 
Winter___.-__- 31.1 73 —25 | 8. 50 7, 21 7. 84 18.8 
March. _._.--... 39. 8 85 0 | 3.29 2. 33 7. 89 4.0 
April. .o2---2---. 50. 5 93 5 | 3.10 1. 38 4,48 Lt 
Mayie oa 8 60. 6 99 25 | 3.59 2. 36 4, 88 (‘) 
Spring. __.---- 50. 3 99 0 | 9. 98 6.07 | 17.25 5.1 
June__--...----. 69. 4 101 82 | 4.15 1. 89 4, 35 0 
Mls od 73. 2 105 38 | 4.05 1.15 4.07 0 
August... 2 -- 71.5 105 37 | 3. 76 2. 54 1. 68 0 
Summer... _-- 71. 4 105 32 {11.96 5. 58 10. 10 0 
September____... 65. 6 97 29 | 3.19 2.75 7. 61 0 
October___.___~- 53. 9 90 15 ; 2. 85 1, 25 2. 96 2 
November.._-.-- 42,0 76 0 | 2. 64 1.31 4, 87 2.0 
Fall_._..._-_-- 53.8 97 0} 8 68 6. 31 15. 44 2.2 
Year__..-.-- | 51.6 105 —25 [89.12 |? 24.17 | 3 50. 63 26. 1 
Da SS eS 
! Trace, 2 In 1930, §In 1945. 


*Hlevations from U. S. Geological Survey bench marks. 
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The mean temperature for the year is 51.6° F., but there are wide 
variations—from a minimum of —25° to a maximum of 105°. These 
variations cause considerable damage to fall-sown small grains, clovers, 
and alfalfa when occurring suddenly and with alternate freezing and 
thawing not accompanied by snow. If protected by a snow cover, 
wheat and other fall-sown small grains will withstand extremely low 
temperatures. Probably the greatest injury results from low tem- 
peratures when the soil is saturated and an ice coating forms over the 
plants. Injury to crops is thus more pronounced on areas where drain- 
age is not sufficient and on low-lying areas where water stands for con- 
siderable ‘periods, Nevertheless, damage is not frequent enough to 
discourage growing crops, except on some of the more poorly drained 
areas, ‘The general farm crops are not often seriously affected by the 
temperatures in summer; however they may be damaged when the 
temperature approaches freezing and when high temperatures occur 
during periods of drought. 

The average frost-free season of 151 days, from May 9 to October 8, 
is usually ample for growing and maturing most crops common to 
the county. Some crops, however, are injured by late spring or early 
fall frosts. Vegetables, fruit, and occasionally corn are injured by 
late spring frosts. When seasonal conditions delay the planting of 
corn, soybeans, tomatoes, and vegetables, or excessive moisture in fall 
prevents their maturing, injury may result from early fall frosts, 
Killing frost has occurred as late as June 15 and as early as Septem- 
ber 3. When these extremes occur, general crop damage usually is 
severe, 

Precipitation is usually adequate for the growth and maturation of 
the crops. The mean precipitation for the owing season—April 
to September, inclusive—is 21.84 inches, or about 55 percent of the 
total. The average annual snowfall is 26.1 inches, with 18.8 inches, 
or about 72 percent, occurring in December, J anuary, and February. 

Climatic conditions differ somewhat according to location. Areas 
with elevations of 1,000 feet or more usually have greater variation in 
temperature, movement of warm and cold air currents, evaporation, 
frost, and intensity of wind movement than associated valley areas 
several hundred feet lower in elevation. Frosts may occur, however, 
on low-lying areas when there are no frosts on the adjacent slopes 
This fact is important in the location of orchards. 

Slope exposure is another relief feature that modifies local tem- 
perature. Slopes with a southern exposure receive more sunlight than 
slopes ane north. Consequently, ground temperatures and evap- 
oration are higher on slopes with southern exposures. These condi- 
tions aS reflected in the kinds of native and farm plants and in their 
growth. 

Hailstorms are extremely local and occur infrequently. When hail 
does come, damage is severe on the few farms in the path of the storm. 


WATER SUPPLY 


Water for household use and for livestock is obtained from wells 
drilled into the bedrock formations of the upland, the gravelly and 
sandy terrace areas, silt and clay terraces, and the alluvial flood plains, 
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The supply from. bedrock is usually not so dependable as that from 
other sources. Water for general use is obtained from springs, which 
usually occur on hillsides; rivers and streams furnish water for live- 
stock. Wells drilled into the gravel terraces and flood plains, rivers, 
and streams supply water for the industries. 

This county is one of 18 in eastern Ohio which, in part or entirely, 
form the Muskingum Conservancy District. The district, the largest 
of its kind in Ohio, is part of a project designed for flood control and 
water and soil conservation in the watershed of the Muskingum River. 
The undertaking involved the construction of 14 dams, 4 of which 
are located in the county. The Tuscarawas River, flowing through the 
central part of the county, is one of the principal tributaries of the 
Muskingum River. 

The project in Tuscarawas County included not only the construc- 
tion of dams but the relocation of a large mileage of highways, rail- 
roads, power and gas lines, and many farm homes. A large acreage 
of farm land behind the dams was purchased by the Conservancy 
District, and flood easements were obtained on a number of farms. In 
addition to flood control, State and Federal agencies are engaged in 
other important activities throughout the district, including control 
of soil erosion, wildlife restoration, reforestation, studies of climate 
and rainfall, and recreational development. 


VEGETATION 


An excellent stand of mixed hardwoods originally covered the entire 
county. The principal species on the uplands were white oak (Quercus 
alba), black oak (Q. velutina), hickory (Carya sp.) , tuliptree (yellow- 
poplar) (Liriodendron tulipifera), American elm (Ulmus americana), 
maple (Acer sp.), and ash (Frawinus sp.). The bottoms supported 
a growth of sycamore (buttonwood) (Plantanus occidentalis), linn or 
basswood (Tilia americana), willow (Sali sp.), and associated spe- 
cies. Some records indicate that the terraces in the valley of the 
Tuscarawas River were sparsely timbered when white men first came. 
The tree growth there, however, was similar to that on the adjacent 
hills. 

No areas of virgin timber remain in the county, and the areas now 
forested have largely a second-growth consisting of some of the origi- 
nal species. The forest includes a mixture of oak, ash, maple, hickory, 
tuliptree (yellow-poplar), buckeye (Aesculus glabra) , birch (Betula 
lenta), blackgum (Vyssa sylvatica), and basswood, with some white 
pine (Pinus strobus), hemlock (Tsuga canadensis), and cucumbertree 
(Magnolia acuminata). Many of these areas have an understory of 
blackberry (Rubus sp.), black locust (Robinia pseudoacacia), and 
sassafras (Sassafras albidum), together with seedlings of the trees. 
Thick stands of locust have become established on many of the coal 
mine dumps. 

Many of the steeper slopes and long narrow ridge tops are in forest. 
Little merchantable timber now remains, though there is some selec- 
tive cutting for cross ties or firewood. Many cleared areas that are 
idle or have been abandoned have a cover of broomsedge, poverty grass, 
sassafras, sumac, and briers. 
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ORGANIZATION, SETTLEMENT, AND POPULATION 


At an early date hunters and trappers came to the Tuscarawas 
River valley, which was inhabited by a tribe of Delaware Indians. 
Missionaries found their way to this region as early as 1762. In 
1772 David Ziesberger, a Moravian missionary, and some of his fol- 
lowers from Pennsylvania established Schoenbrun on the banks of the 
Tuscarawas River. This was the first settlement attempted in the 
Northwest Territory under civil government. The Schoenbrun mis+ 
sion tried to Christianize the Indians but lasted only about 4 years 
because of unfriendly Indian tribes who were allies of the British 
forces during the Revolutionary War. Under Moravian influence a 
mission was established at Gnadenhutten. A massacre by hostile 
whites in 1782, together with the unfriendliness of the Indians, dis- 
couraged further settlement. German members of the Moravian 
church in Pennsylvania resumed settlement in 1799. Other religious 
sects followed. The Amish came early and located along Sugar 
Creek, where descendants of these early pioneers still live. Dunkards 
and Mennonites also came. 

Tuscarawas County was formed from the Territory of Muskingum 
by an act of the State Legislature in 1808. At the time of its for- 
mation, the population was about 1,000. The early pioneers from 
Pennsylvania were mainly of German descent, but there were settlers 
also from Virginia and New York, including many of English, Swiss, 
and Irish ancestry. The settlers in the SoHE NSnEtern and eastern parts 
of the county were mainly Irish, whereas many Germans were in the 
valleys and western part. 

In 1817 the county was the site of the Society of Zoar, a group who 
left Germany because of religious persecution. They combined their 
small resources to make part payment on land in Lawrence Town- 
ship along the Tuscarawas River. The system of private property 
was abolished. Each member contributed time and labor to the so- 
clety and in return received the necessities of life. The efforts of the 
society were mainly agricultural, but gristmills, iron furnaces, and a 
woolen factory were established to provide employment and income. 
The society existed for about 80 years and was then disbanded because 
of internal strife. 

The population of the county is concentrated in valleys and along 
the main roads. Cities and important villages are in the valleys of 
the Tuscarawas River and Stillwater Creek. According to the 1950 
census, the total population was 70,320. The average density of the 
rural population was about 127.6 persons per square mile. Much of 
the population classified as rural, however, is located in some of the 
smaller towns and trading centers. 

New Philadelphia, laid out in 1804, is the county seat and largest 
city, with 12,948 inhabitants in 1950. Together with Dover (pop. 
9,852) adjoining it on the north, it forms a composite community 
haying the largest concentration of people in the county. Dennison 
and Uhrichsville, with their respective populations of 4,432 and 6,614, 
are twin communities in the Stillwater Creek valley, Newcomerstown, 
founded in 1828 in the southwestern part of the county, is near the 
site of the onetime capital of the Daagare Indian Nation. Other 
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important but smaller trading or industrial centers are Port Wash- 
ington, Gnadenhutten, Strasburg, Dundee, Mineral City, and Zoar. 


INDUSTRIES 


The county is noted for its stable and diversified industries, which 
among other things, manufacture brick, sewer pipe, and other clay 
products. Coal mining affords .work for many people. Sand and 
gravel deposits in the valleys of the Tuscarawas River and other 
streams are used for construction and road building. Oil and some 
gas are produced near Newcomerstown. Steel, iron, electric, lumber, 
and refractory plants and a variety of other manufacturing concerns 
are located in New Philadelphia and Dover. Much of the. milk 
produced is manufactured into Swiss cheese by cooperative organiza- 
tions or by private individuals. 


PUBLIC FACILITIES 


Railroad facilities, available only in valley areas, are furnished by 
the Pennsylvania Railroad, Baltimore & Ohio Railroad, and Wheeling 
and Lake Erie Railway Company. Freight service only is extended 
to the communities along some of the railroad lines. A large part of 
the clay products, coal, and some of the gravel and sand are trans- 
ported by railroad, Until the advent of hard-surfaced highways and 
motortrucks, most of the livestock, livestock products, and grain were 
also transported by rail. 

A network of hard-surfaced highways—United States Highway 
Nos, 21, 36, and 250, and several State highways—traverse the county. 
The main county roads are graveled or hard surfaced. According 
to the 1945 Federal census, 2,325 farms reported being within 0.2 
mile of the nearest all-weather road; 360, from 0.8 to 0.9 mile; 258, 
from 1 to 4.9 miles; and 2, more than 5 miles away. Marketin, 
methods in the county have changed with the establishment of a zood 
system of roads and the increased use of motortrucks. 

Formerly the school system consisted of numerous small one- and 
two-room schools, but in recent years there has been a trend toward 
large consolidated schools located at convenient points, The children 
are transported largely by motorbus. Numerous churches serve the 
various religious groups. 

Free mail delivery is available to all districts. Telephone service 
is available to many sections; the 1945 census reported 786 farms 
served by telephone. Electric service is generally available, and in 
1945, 2,830 farms reported dwellings within 14 mile of electric dis- 
tribution lines. 


AGRICULTURE 


Agricultural development began about 1772 with the coming of 
the Moravians. They brought 71 head of cattle, which were the first 
domestic farm animals in Ohio. Livestock was raised both for meat 
and for dairy products. Few farms were used for stock raising ex- 
clusively, although sheep raising was important. Agriculture was 
primarily on a home-use basis—a pioneer type of cultivation neces- 
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sarily prevailed, and the first crops were planted Indian fashion among 
deadened trees. Corn was the first important crop cultivated, but in 
a few years wheat, rye, oats, barley, flax, hay, and potatoes were grown. 
Prior to the construction of the Ohio Canal, tobacco was grown in 
considerable quantity, packed in hogsheads, and hauled by team to 
Baltimore, Md. Efforts were soon directed to more remunerative 
crops. 

Loponmpliy greatly influenced agricultural practices. Most of the 
earlier attempts at cultivation were made in the small stream valleys 
and on nearby slopes. The most heavily timbered areas were sought 
first, for the early settlers judged fertility of land according to the size 
and growth of timber. The hilly land, consisting of a succession of 
sharp winding ridges separated by deep narrow valleys, included a 
large percentage of land too steep for general crop farming. Much of 
the land in the county, as a consequence of relief, was used for perma- 
nent and woodland pasture. Wheat was the staple crop on farms in 
ce hill lands; corn was the dominant crop for those on the alluvial 
soils, 

CROPS 


Corn was the most important cereal crop in total acreage in 1944. 
However, the total corn acreage had decreased in the last 25 years 
because of the increase in acreage of soybeans, the growing of more 
pasture crops, and the use of a longer rotation system in which corn 
is grown only once every 4 or 5 years. The average acre yield has 
increased partly because of differences in weather but generally be- 
cause of the increased use of hybrid seed corn. The largest acreage 
and highest yields are on alluvial and terrace soils. 

Land to be used for corn is plowed either in fall or early in spring, 
depending upon weather conditions and the soil type. Fall plowing 
increases erosion, especially on the more rolling areas, and consequently 
the greater part of the cornland is plowed in spring. The ground is 
usually thoroughly disked and smoothed with either a harrow or culti- 
packer before planting. Machinery, including tractors, is in general 
use on the larger bottums and terraces, with a somewhat limited use 
on the uplands. Corn is planted in May, in normal seasons from 
May 15 to 80, A few mechanical pickers are in use but the greater 
a of the corn is cut and placed in shocks to be husked later. The 

odder is used for roughage feed and bedding for cattle and horses. 

Most of the wheat grown is winter wheat; it is sown in fall, usually 
after the fly-free date (date at which the hessian fly ceases to be a 
danger) as given by the Ohio Agricultural Experiment Station. 
Wheat may follow corn, soybeans, or oats in the rotation system, or 
may be sown on land where hay crops have failed. It is general prac- 
tice to use commercial fertilizer with wheat, the quantity and analysis 
varying considerably. Some farmers top dress the crop with barnyard 
manure in winter or early in spring. Wheat is usually cut with a grain 
binder and placed in shocks to be threshed later. It is marketed 
largely through local elevators as acash crop. Relatively small quan- 
tities are retained on the farm for seed, and in years of reduced supply 
of other feeds it is ground and fed to dairy cows and other livestock. 
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Oats usually follow corn, wheat, or soybeans in the rotation, or they 
may be sown where hay crops have failed. They are seeded in April 
or early in May, depending on the weather. Yields are, in general, 
larger when seeding is early, but prolonged hot dry weather during 
any sc of the growing and ripening season will materially reduce 
the yield. 

Rye always has been a minor grain crop. Methods of seeding 
and harvesting are essentially the same as for wheat, although rye 
usually is seeded somewhat earlier in fall and little commercial fer- 
tilizer is used. It is often pastured for a few weeks in spring before 
other pasture is available. The grain generally is ground and used 
for livestock feed. 

The acreage of soybeans grown alone is increasing. Soybeans are 
grown after corn or small-grain crops and are usually planted late 
in May or in June. Much of the crop is cut for hay, but the propor- 
tion cut for beans has increased in the last few years. A good seedbed 
is essential, as is thorough weed control both before and after planting. 
Seed should be inoculated until the soil in the producing field carries 
abundant inoculation. For maximum feeding value of the hay, the 
seed should be well developed in the pod before harvest. 

Other cereal and grain crops grown to a limited extent are barley, 
sorghum, buckwheat, and cowpeas. Usually they do not have a 
place in the rotation but are grown as emergency crops on areas where 
some other crop has failed. 

The acreage in hay crops has always been greater than that in any 
other crop. Most of the soils are medium to strongly acid, and a 
majority of the farmers do not attempt to grow alfalfa and clover 
until sufficient lime, usually in the form of ground limestone, is ap- 
plied to bring the reaction of the soil to pH_6.0 or higher. Inoculation 
of the seed is essential for the most successful growth and for nitrogen 
fixation by the plants. Timothy and clover are grown alone or mixed ; 
some alsike clover and alfalfa are included in the stand. A small acre- 
age of sweetclover is grown. The acreage of small grains used for hay 
fluctuntes from year to year but is never large. 

Market vegetables are grown largely on the terraces and bottom 
areas of the county, principally in the vicinity of the larger towns. 
Sweet corn was grown on 178 acres in 1944, snap beans on 140, cabbage 
on 45, tomatoes on 28, and other vegetables and melons on 147. ‘Thero 
were 850 acres of Irish potatoes grown in 1944, with an average yield 
of 112 bushels per acre. It is common practice to use large quantities 
of commercial fertilizer with vegetables. 

The acreage of the principal crops and number of bearing fruit 
trees, as reported by the United States census in stated years, are 
given in table 2. 
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TaBLE 2.—Acreage of the principal crops and number of bearing fruit 
trees in Tuscarawas County, Ohio, in stated years 


Crop 1919 1929 1939 1944 
i 
Corn: Acres Acres Acres Acres 
For gfaittas. vss sedated ont ece dees 22, 486 | 15, 901 | 19, 022 22, 486 
For silage, fodder, and other purposes_.| 18, 693 3, 546 2, 892 38, 282 
Wheat threshed 16, 250-| 16, 989 
ee CESietenl Jas oee od os 10, 118 9, 593 
Cut and fed unthreshed 192 251 
Rye, at Neil Sed oc tana oe aaa a aH 
Alig Nea Beh tbe Senses ea tenen | 34,616 | 37, 278 
Timothy and clover, alone or mixed 27, 821 31, 772 
Alfa ligt coe ROSE eG tens ee 2, 605 4, 019 
Annual legume hay 2, 699 1, 108 
Small-grain hay 387 75 
Other tame hay 1, 031 268 
Wild hay coo sock See ae aes ke 73 3 
Soybeans___.__ 2, 8, 134. 2, 082 
Potatoes._........2.-2.2-_.--.-_. 993 850 
Market vegetables 611 538 
Number es ; 
48, 623 i 
Pons eee es 44, 197 | 54) 480 
Cherries: - 20 c2cc 2 soe e 4, 863 7,446 
Grapevines_._...___..-.-_...._..--__. 16,168 | 17,819 


“=e 


' For forage only. 
2 Data not available. 
* 1945 figures are for trees and vines of all ages. 


ROTATIONS AND FERTILIZERS 


Crop rotations used on the upland areas consist largely of corn, 
wheat or oats, and hay, mainly timothy and clover grown alone or 
mixed. The rotation is varied to include soybeans, rye, and some 
other field crops. A rotation of corn, wheat, oats, soybeans, and hay 
is used by some farmers. There is a trend, in some parts of the 
county, to a rotation that includes more hay and small-grain crops: 
and less clean-cultivated crops. On the nearly level alluvial flood 
plains, especially those subject to frequent flooding, rotations include 
corn for several consecutive years, or corn for 2 or 3 years and soy- 
beans for 1 year. These rotations are varied to include vegetables’ 
and special crops. 

The use of commercial fertilizer is general throughout the county. 
Fertilizer is largely purchased ready-mixed, but a few farmers do 
home mixing. Fertilizer is purchased both cooperatively and in- 
dividually. ‘The common practice is to fertilize corn, wheat, and 
vegetables; some fertilizer is used for oats and soybeans. There is 
a trend toward indirect fertilization of hay crops; larger quantities 
of fertilizer are applied to wheat, oats, and ‘other small grains for the 
benefit of the hay crop following. Commercial fertilizer supple- 
mented by barnyard manure is in greater part applied to land that 
will be planted to corn, or is applied as a top dressing for wheat. 
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The value of lime for correcting soil acidity is generally recognized, 
and an increasing quantity, principally in the form of ground lime- 
stone, has been used recently. An accurate test should be made to 
determine the lime requirements of a soil or soils in a given field. 
This can be accomplished with a number of available acidity indica- 
tors. Probably the best procedure is to take samples of the different 
soils in an area, both surface soil and subsoil, and mail or take them 
to the county agricultural agent at New Philadelphia, or mail them 
to the Agronomy Department, Ohio State University, Columbus. 


PERMANENT PASTURE 


The larger acreages of permanent pasture occur on the rolling up- 
land areas. ‘These pastures are of variable livestock-carrying capac- 
ity; their quality is largely governed by the percentage of bluegrass 
and white clover present. In general, the pastures contain a large 
percentage of povertygrass and broomsedge and are of only fair 
quality. A pasture improvement program that includes the use of 
suflicient lime to correct soil acidity, application of enough commer- 
cial fertilizer relatively high in phosphoric acid, and weed control 
is essential to raise the quality and carrying capacity of most of the 
pastures. These practices have been applied to some astures, and 
more farmers are realizing the necessity of improving their pastures 
by using fertilizers and practicing weed control. Pastures on the al- 
luvial flood plains along the Tuscarawas River and the larger streams 
are usually of a better quality and contain a larger percentage of 
bluegrass than those on the upland areas. 


LIVESTOCK AND LIVESTOCK PRODUCTS 


Livestock raising has been an important source of farm income in 
the county for the past 60 years and is the medium through which a 
large part of the farm crops is marketed. : 

Dairying is one of the most important branches of the livestock 
industry. Both specialized and general types are followed. The 
principal breeds on specialized dairies are Jersey, Holstein-Friesian, 
and Guernsey. Herds vary insize. Thes ecialized dairies are main- 
tained for the production and sale of whole sweet, milk, sweet cream, 
butter, and other dairy products to the nearby cities, cheese factories 
within.the county, and to mill and creamery companies. 

The general type of dairying is maintained on farms that keep 
a small number of cows. Part of the dairy products are used on the 
farm, with the surplus sold to cheese factories within the county or 
to milk and creamery companies whose trucks have daily schedules 
to the farms. A few purebred types of cattle are kept, but the greater 

art are good-grade mixed breeds. : / 

Much of the corn, oats, and hay for dairy cattle is grown on the 
farm, although a large quantity of commercial supplement feed is 
also used, especially on the larger dairies. a 

The beef cattle industry is less specialized than dairying and is 
rather generally distributed over the county. The number of beef 
catile per farm is usually small, except on some farms that purchase 
feeder cattle. These are purchased when small, grazed during the 
summer, and finished on corn, hay, and commercial supplement feeds. 
The principal breeds are Hereford and Shorthorn. 
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A few farmers raise swine in herds of 100 or more head, but usually 
the herds are much smaller. Although the greater part of the feed 
for hogs—mainly corn and legume pasture—is grown on the farm, it 
is supplemented by commercial feeds on most farms. 

Sheep are well distributed throughout the county, and, in general, 
the flocks are not large. Most of the sheep sold are raised on the 
farm, but a few farmers buy feeder sheep or lambs from outside areas 
and fatten them. 

Chickens and eggs are the major source of income from poultry. 
Almost every farm has from a few dozen to more than 100 hens, and 
those farms specializing in poultry have several hundred each. The 
larger part of the poultry and poultry products is marketed locally, 
but some farmers, especially those specializing in this industry, ship 
to outside markets where a premium price generally is obtained for 
their products. 

The increase in mechanized farming has been responsible for the 
general decrease in the number of horses and mules. The work stock 
is partly raised on the farm and partly purchased from adjacent 
areas, but practically all the feed for both horses and mules is grown 
on the farm. 

The number of livestock on farms, as reported by the United States 
census in stated years, is given in table 8. 


Taste 3.—Livestock on farms in Tuscarawas County, Ohio, in stated 


years 
Livestock 1920 1930 1940 1945 
Number} | Number Number | Number? 
25, 308 | 2 21, 015 2 23, 648 29, 350 
20, 234 28 169 311, 938 15, 719 
24,406 | 415,735 | 413,149 9, 191 
8, 681 2 5, 067 25, 292 4, 464 
221 2 163 2 245 159 
20 127 5106 182 
203, 328 | 2 189, 685 | 3 171, 866 3171, 610 
! Of all ages. 3 Over 4 months old. 
2 Over 3 months old. 4 Over 6 months old. 


TYPES OF FARMS 


According to the 1945 Federal census, 1,029 farms received their 
major source of income from farm products used by farm households; 
830 from dairy products sold or traded ; 822 from livestock; 162 from 
poultry and poultry products; 90 from field crops; 66 from fruits and 
nuts; 19 from vegetables; 11 from horticultural specialties; and 10 
Pom forest products, There were 372 general farms and 96 unclassi- 

ed farms. 


LAND USE 


In 1944 the total land in farms in the county was 285,298 acres. 
Of this total, 96,390 acres was cropland harvested; 580 acres, crop- 
failure land; 7,736 acres, idle or fallow cropland; 26,864 acres, plow- 
able pasture; 82,561 acres, other land pastured; 41,986 acres, wood- 


16 SOIL SURVEY SERIES 1938, NO. 32 


land; and 29,231 acres, all other land. The largest areas of woodland 
are on the steeper slopes of the uplands, with only small areas on the 
terraces and broader flood plains. 

The farms range in size from less than 8 to 999 acres, with 1,260 
farms containing less than 70 acres. There are 1,400 farms contain- 
ing 70 to 179 acres; 319, from 180 to 379 acres; and 28, from 380 to 999 
acres. 

Selected farm data from the United States census for the years 1920 
to 1945 are given in table 4. 


Tanta 4—Statistics on farm land in Tuscarawas County, Ohio, 
in stated years 


é Land— Improved land— 
ounty Re a 
Year area. Farms 
In farms | Per farm | In farms | Per farm 

Acres | Number| Percent Acres Percent Acres 
1920 oct ccoesued 355, 200) 3, 264 88. 0 95. 8) 79. 3 75.9 
1980-22-32 ee 355, 200) 2, 728 77.6 101.1 65. 0 65. 7 
19402522 sects se 1365, 440} 2, 882 76, 4 98. 6 64. 8 63. 9 
1046 cesses cee 365, 440] 3, 007 78.1 94.9 46.1 43, 8 


1 Remeasurement of county accounts for increased area. 


A large part of the farming operations, especially plowing and 
preparation of seedbeds, is accomplished with power machinery on 
those farms having tractors. In 1944, 1,028 tractors were reported on 
945 farms. In the same year there were 598 motortrucks on 548 farms 
and 2,644 automobiles on 2,270 farms. 

Labor presents a serious problem to many farmers, and its avail- 
ability tends to influence the extent of some farm operations. Wage 
and other inducements presented in local and adjacent industrial cen- 
ters attract labor from the farms. Farm labor is practically all white 
and native to the county. Many farmers exchange labor, especially 
during grain harvest. 


FARM TENURE 


In 1944, 2,659 farms in the county were operated by owners and 
part owners, 839 by tenants, and only 9 by managers. Of the tenant 
farms, 171 were rented on a cash basis; 135, on a share-tenant and 
cropper basis; 6, on a share-cash basis; and 27, on other bases. When 
the land is rented for cash, the price per acre varies with the pro- 
ductivity of the soil, farm improvements and facilities, and current 
economic conditions. On the share basis, the tenant usually receives 
from one-third to one-half of the total crop produced, and some pro- 
vision is made for his living privileges. The arrangement with the 
tenant varies, however, depending upon individual agreements. 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 
ping of soils in the field. The soil scientist walks over the area at 
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intervals not more than one-quarter mile apart and bores into the 
soil with an auger or digs holes with a spade. Each boring or hole 
shows the soil to consist of several distinctly different layers, called 
horizons, which collectively are known as the soil profile. Each of 
these layers is studied carefully for the physical and chemical char- 
acteristics that affect plant growth. 

The color of each layer is noted. The darkness of the topmost layer 
is usually related to its content of organic matter; streaks and spots 
of gray, yellow, and brown in lower layers generally indicate poor 
drainage and poor aeration. 

Texture, or the content of sand, silt, and clay in each layer, is deter- 
mined by the feel and is checked by mechanical analyses in the labora- 
tory. Texture has much to do with the quantity of moisture the soil 
will hold available to plants, whether plant nutrients or fertilizers 
will be held by the soil in forms available to plants or will be leached 
out, and how difficult the soil may be to cultivate. Structure, or the 
way the soil granulates, and the number of pores or open spaces be- 
tween particles indicate how easily plant roots penetrate the soil and 
how easily water enters it. Consistence, or the tendency of the soil to 
crumble or stick together, indicates how difficult it is to keep the soil 
open and porous under cultivation. The kind of rock from which 

the soil has been developed, or its parent material, affects the quantity 

and kind of plant nutrients the soil may contain. Simple chemical 
tests show how acid the soil may be.* The depth to bedrock or to 
compact layers is determined. The quantity of gravel or rocks that 
may interfere with cultivation, the steepness and kind of slope, the 
quantity of soil lost by erosion, and other external features are 
observed. 

On. the basis of these characteristics, soil areas much alike in kind, 
thickness, and arrangement of layers are mapped as one soil type. A 
phase is a subdivision of the type. Some soil types possess a narrow 
range of characteristics and, hence, are not divided into phases; others, 
with a wide range of characteristics, are mapped in two or more phases. 
For example, if a soil type has slopes that range from 2 to more 
than 30 percent, the type may be mapped in four phases—a gently 
sloping phase (2- to 5-percent slopes), a sloping phase (5 to 18), 2 
steep phase (18 to.30), and a very steep phase (more than 30). A 
soil that has been eroded in places may be mapped in two or more 
phases—an uneroded phase, an eroded phase, and perhaps a severely 
eroded phase. A soil type will be Beeler into phases primarily be- 
cause of differences in the soil other than those of kind, thickness, 
and arrangement of layers. The slope of a soil, the extent of erosion, 
and the relative elevation, as it affects the frequency of overflow, are 
characteristics that might cause a soil type to be divided into phases. 

Two or more soil types may have similar profiles; that is, the soil 
layers may be nearly the same except that the texture, especially of 
the surface layer, will differ. As long as the other characteristics of 
the soil layers are similar, thése soils are considered to belong in the 


‘The reaction of the sofl is its degree of acidity or alkalinity expressed math- 
ematically as the pH value. A pH value of 7 indicates precise neutrality; higher 
yvahies, alkalinity; and lower values, acidity. Indicator solutions are used to 
determine the chemical reaction. The presence of lime is detected by the use 
of a dilute solution of hydrochloric acid. 
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same series. A soil series, therefore, consists of all the soil types that 
are, except for texture, particularly of the surface layer, about the 
same in kind, thickness, and arrangement of layers, whether the num- 
ber of such soil types be one or several. 

The name of a place near where a soil series was first found is 
chosen as the name of the series. Thus, Muskingum is the name of a 
well-drained soil series developed on interbedded sandstone, siltstone, 
and shale in Tuscarawas County. The name of the surface texture 
is added to the series name to give the type name. Muskingum fine 
sandy loam, Muskingum silt loam, Muskingum stony fine sandy loam, 
and Muskingum stony silt loam are names of types within the Mus- 
kingum series. They differ in the texture of the surface soils, as their 
names ‘show. ; 

Muskingum fine sandy loam is divided into seven phases because 
some of this type is very gently sloping, some is sloping, some is steep, 
and some is very steep. Some of the sloping, steep, and very steep areas 
are uneroded and severely eroded. The phase units are Muskingum 
fine sandy loam (the normal or sloping phase) ; Muskingum fine sandy 
loam, eroded phase; Muskingum fine sandy loam, very gently sloping 
phase; Muskingum fine sandy loam, steep phase; Muskingum fine 
sandy loam, eroded steep’ phase; Muskingum fine sandy loam, very 
steep phase; and Muskingum fine sandy loam, eroded very steep phase. 
The dominant slopes of the very gently sloping phase fall more than 
2 but less than 5 feet in 100 feet of distance; those of the sloping 
phases fall more than 5 but less than 18 feet in 100 feet of distance; 
those of the steep phases fall more than 18 but less than 30 feet in 
100 feet of distance; and those of the very steep phases fall more 
than 80 feet in 100 feet of distance. 

When two or more kinds of soil ave so intricately mixed that they 
cannot be shown separately on the map of the scale used, they are 
mapped together and the areas of the mixture are called a soil com-. 
plex. Muskingum-Brooke complex (formerly Westmoreland silty 
clay loam), Muskingum-Upshur-Brooke complex (formerly Belmont 
silty clay loam), and Keene-Rarden-Eifort silty clay loams, eroded 
steep phases, are examples of complexes in Tuscarawas County. 

Areas of severely gullied or rough lands, seepy land, or riverwash 
that have little or no true soil material are not designated with series 
and type names but are given descriptive names, such as Gullied land 
(Muskingum soil material), Seepy land (Muskingum and Keene soil 
materials), and Riverwash. 

The soil type, or where the type is subdivided, the soil phase, is 
the unit of mapping in soi] surveys. It is the unit or the kind of soil 
that is more nearly uniform and has the narrowest range of charac- 
teristics. For this reason land use and soil management practices 
can be more definitely specified for it than for broader groups of soils 
that contain more variation. One can say, for example, that soils of 
the Chenango series are strongly acid in the upper part of the profile 
and need lime for clover. More specifically it can be said that 
Chenango fine sandy loam is nearly level and is used largely for 
cereal and hay crops, whereas Chenango gravelly loam, eroded steep 
phase, occurs on slopes greater than 18 percent and is considered of 
little value for cultivated crops, being best suited to forest. Both are 
in the Chenango series. 
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SOILS 


The soils of the county range widely in color, natural drainage, 
fertility, slope, consistence, stoniness, and susceptibility to erosion. 
These are all significant in determining soil productivity, and one or 
more of them usually limit agricultural use of the various types and 
phases mapped. Soil types having different combinations of charac- 
teristics are often closely associated. Fields usually include a number 
of soil types, and this makes difficult the use of a single system of crop 
rotation, fertilization, or other plan of improvement for an individual 
soil. 

In surface texture the soils range from fine sandy loam to silty clay 
loam. Surface soil color varies from light brownish gray or gray in 
the poorly drained to grayish brown or yellowish brown in the well- 
drained soils. Practically all the soils are light colored, and, except in 
a few depressional areas on the terraces and flood plains, the organic 
content of the surface soil is relatively low. The texture of the sub- 
surface soil and subsoil ranges from fine sand to clay, and the color 
from gray or mottled gray, yellow, and rust brown to reddish brown. 
For most of the soils the reaction of the surface and subsoil layers is 
medium to strongly acid. 

Natural drainage ranges from very poor to excessive. Water ero- 
sion is potentially severe on soils having sloping to steep relief. 
Accelerated erosion is severe where clean-cultivated crops are grown 
ey on sloping areas without much attention to erosion 
control. 

A key to the soil series of Tuscarawas County is presented in table 5. 

The great soil groups are listed in this key according to the classi- 
fication of soils given in the 1938 Yearbook of Agriculture’ The 
Roman numerals are based on the Ohio system of profile designation, 
which is a modification of the Indiana system. The soils listed under 
a given Roman numeral, or drainage profile, have similar natural 
drainage. Differences in profile characteristics within this county are 
due almost entirely to the kinds of parent material on which the soils 
developed. For example, the Muskingum-Brooke and the Mus- 
kingum-Upshur-Brooke complexes (formerly Westmoreland silty clay 
loam and Belmont silty clay loam, respectively) are developed on 
interbedded bedrock formations that have contrasting characteristics, 

Soil series listed on a horizontal line in the key are developed on 
similar parent. material under similar climatic conditions, and differ- 
ences among them in profile development are largely dependent on the 
kind of natural drainage existing during their dayslonurent Such a 
grouping of soil series is called a soil catena by soil scientists in this 
county. ‘The term “catena” was first used by Milne,’ but his definition 
differs from that used here. 

To illustrate the catenary method of grouping used in table 5, mem- 
bers of the Holston, Monongahela, and Tyler series, for example, com- 
prise a catena of soils developed on noncalcareous slack-water deposits 
of silt and clay, with some sand and gravel. Differences in their 
profile characteristics are due largely to differences in drainage con- 


* Barpwin, M., KEetoaa, C. E., and THorpP, J. SOIL CLASSIFICATION, U.S. Dept. 
Agr. Yearbook (Soils and Men) : 979-1001. 1938, . 
“MILNE, G. PROVISIONAL SOIL MAP OF EAST AFRICA, 34 pp., illus, 1936, 
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ditions and relief, The concept of the catena is useful and convenient 
for field identification and mapping of the soils and in considering 
their geographicn] and geological relations. 

Soils of the county are placed in three main divisions: (1) Soils of 
uplands, (2) soils of terraces, and (8) soils of flood plains. 


SOILS OF UPLANDS 


The soils of the uplands are divided into (1) soils developed on 
bedrock formations and (2) soils developed on glacial till. 


SOILS DEVELOPED ON BEDROCK FORMATIONS 


The soils of the uplands developed on bedrock formations are the 
Muskingum, Wellston, Tilsit, Keene, Eifort, Rarden, Upshur-Muskin- 
gum complex (formerly Meigs silty clay loam), Muskingum-Brooke 
complex (formerly Westmoreland silty clay loam), Muskingum- 
Upshur-Brooke complex (formerly Belmont silty clay loam), Tus- 
carawas, and Zaleski. These soils developed on a variety of contrast- 
ing bedrock material. In many instances this material occurs as rela- 
tively thin interbedded layers, which are occasionally so thin and 
intermingled that it is impracticable to separate the soils developed 
on the various formations. Where separation is not possible com- 
plexes are mapped. 


MusKINGUM, WELLSTON, AND TILSIT SERIES 


The Muskingum, Wellston, and Tilsit soils developed on interbedded 
sandstone, siltstone, and shale. The Muskingum soils occur on gently 
sloping to steep relief, where geologic erosion has prevented normal 
profile formation or development. Surface drainage is rapid; depth 
to bedrock is shallow, averaging about 18 to 24 inches; erosion is 
potentially severe because of sloping and steep relief; and in consider- 
able part the cleared areas are moderately to severely eroded. 

Wellston soils occupy ridge tops and more mildly sloping areas. 
Surface drainage is good to somewhat excessive; internal drainage is 
good. These soils have grayish-brown surface soil and yellowish- 
brown to brownish-yellow subsoil. The depth to bedrock ranges from 
380 to 86 inches. 

The Tilsit soil occupies the inner slopes of the broader ridges, where 
erosion is not a problem. Surface drainage is fair to good; internal 
drainage is restricted in the lower subsoil, The depth to bedrock 
ranges from 380 to 60 inches and averages about 45 inches. 


Keene Senies 


Keene soils are developed on yellowish-gray noncaleareous clay 
shale. They occur most extensively in the northwestern part of the 
county and are usually associated with Muskingum and Wellston 
soils. Surface drainage is fair to excessive, depending upon the relief; 
internal drainage is restricted. The light brownish-gray surface soil 
is underlain by pale-yellow heavy silty clay loam that grades into 
mottled yellow, gray, and rust-brown clay at an average depth of 20 
inches. sNonicalcakeous clay shale bedrock occurs at depths of about 
80 to 40 inches. 
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Errort SERIES: 


Eifort soils are developed on gray noncalcareous fire clay, which 
usually outcrops in relatively thin (1 to 4 feet) layers, interbedded 
with clay shale and sandstone. Becanse the layers of clay are thin, 
areas of these soils extensive enough to map occur only on the smoother 
ridges. Surface drainage is good: and internal drainage is imperfect 
because the subsoil is heavy and impervious. Erosion is acre 
severe. The light brownish-gray surface soil is underlain by mottled 
yellow and gray plastic clay subsoil. Bedrock of noncalcareous fire 
clay occurs at 14: to 20 inches. 


RaRvEN SERIES 


Rarden soils are developed on olive-drab, pale-green, or pale-red 
clay shale. The relatively small areas, closely associated with Mus- 
kingum soils, occur on ridge tops and gently sloping areas in the 
uplands. The surface soil is grayish brown to yellowish brown; the 
subsoil is yellowish brown, mottled and blotched with reddish brown. 
Clay shale bedrock occurs at depths of 18 to 30 inches. 


UpsHur-MusKINGUM COMPLEX 


The Upshur-Muskingum complex (formerly Meigs silty clay loam) 
occurs in areas where the bedrock is a combination of thinly inter- 
bedded noncalcareous sandstone, siltstone, shale, and clay shale with 
greenish or reddish soft calcareous clay shale. The individual layers 
or formations vary in thickness, and corresponding to variations in the 
bedrock, the profile varies within short horizontal distances. 


MvusxineumM-Brooke CoMPLEX 


The Muskingum-Brooke complex (formerly Westmoreland silty 
clay loam) is mapped on upland areas where the bedrock consists of 
interbedded layers of sandstone, siltstone, shale, and limestone. It 
represents a complex of Muskingum soils and Brooke soils. The 
Brooke soils are developed on limestone. The complex is on sloping 
to steep relief. Washing and creeping of material down the slopes 
has resulted in complex mixing. Surface drainage is good to exces- 
sive; internal drainage is variable, depending upon the bedrock forma- 
tion, 

MusxIneuM-UPSHUR-BROOKE COMPLEX 


The Muskingum-Upshur-Brooke complex (formerly Belmont silty 
clay loam) is mapped where bedrock of interbedded sandstone, non- 
calcareous and calcareous shale, red clay shale, and limestone occur in 
layers so thin that it is impractical to separate the soils developed on 
the various formations. ‘This complex occurs on gently sloping to 
steep relief. Surface drainage is good to excessive, and internal drain- 
age varies from good to restricted. 


TUSCARAWAS SERIES 
The moderately well drained Tuscarawas soils are developed on 


colluvial material that has washed and crept down the slopes of Mus- 
kingum soils and accumulated at or near the base of slopes. 
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ZALESKI SERIES 


The Zaleski soil.occurs.on slack-water terraces and represents a thin 
accumulation of colluvial material from slopes of Muskingum soils. 


SOILS DEVELOPED ON GLACIAL TILL 


The upland soils developed on glacial till composed chiefly of sand- 
stone and shale material are the Wooster, Canfield, and Hornell. 
These soils occur close to the southernmost limit of advance for the 
Wisconsin ice sheet, which once covered extensive areas in counties to 
the north and northwest. 


Wooster Series 


The well-drained Wooster soils occupy nearly level to sloping relief. 
Erosion is potentially severe on the more sloping areas. Wooster soils 
have grayish-brown surface soil and light-brown to brownish-yellow 
subsoil. Gray and yellow glacial till, predominantly of sandstone, 
occurs at about 36 inches. 


CANFIELD SERIES 


The Canfield soil is moderately well drained and occurs on nearly 
level to gently sloping relief. Surface drainage is fair to good, but 
internal drainage is restricted in the lower subsoil. The surface soil 
is grayish brown to brownish gray; the subsoil is brownish yellow or 
grayish yellow, gradually changing at depths of about 18 to 22 inches 
to mottled gray, yellow, and brown. Glacial till, predominantly of 
sandstone material, occurs at depths of 24 to 36 inches. 


HorNELL SERIES 


The Hornell soil is moderately well drained to impentecty drained 
and occurs on nearly level to gently sloping relief. It is developed on 
shallow glacial till consisting in large part of shale material. The 
till overlies clay shale. The subsoil is heavier textured than that of 
the Canfield soil. Heavy noncalcareous clay shale is at depths of 30 
to 60 inches. 

SOILS OF TERRACES 


The soils of the terraces are divided into (1) soils developed on out- 
wash gravel and sand and (2) soils developed on slack-water deposits 
of silt and clay, with some sand and gravel. 


SOILS DEVELOPED ON OUTWASH GRAVEL AND SAND 


The terrace soils developed on outwash gravel and sand are the 
Chenango and Conotton. The material, largely rounded sandstone 
and shale gravelstones with a small proportion of igneous rocks and a 
smaller proportion of limestone mixed in, was deposited by streams 
flowing from the glacier to the north. These terraces are extensive 
in the valleys of the Tuscarawas River and Sugar Creek but less exten- 
sive in the valleys of smaller tributary streams. 


CHENANGO SERIES 


The well-drained to excessively drained Chenango soils occupy the 
higher lying terraces, which frequently occur on several successive 
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levels. Generally the relief is nearly level, but a relatively small 
acreage occurs on sloping relief. The surface soil is grayish brown 
to yéllowish brown, and the subsoil is yellowish brown to brownish 
yellow. In general, the texture of the subsoil varies with the texture 
of the surface soil. The heavier textured Chenango soils are some- 
what compact, plastic, and gravelly. Loose gravel and sand occur at 
depths varying from 18 to 60 inches. 


Conorron Sorts 


Conotton soils are well drained and occupy lower lying terraces. 
Usually they have a position intermediate between areas of alluvial 
soils and Chenango soils. The relief is nearly level, and drainage is 
largely internal. 


SOILS DEVELOPED ON SLACK-WATER DEPOSITS OF SILT AND CLAY, WITH 
SOME SAND AND GRAVEL 


Soils of the terraces developed on slack-water deposits of silt and 
clay, with some sand and gravel, are the Holston, Monongahela, and 
Tyler. The terraces consist of material deposited by north-flowing 
streams that were blocked by the advance of the ice sheet from the 
north and by the waters that flowed from the ice sheet. The current 
was retarded, the streams were eventually ponded, and finally lakes 
were formed. Silt and clay were deposited several feet deep in the 
relatively quiet lakes. The present streams have cut into these deposits 
and formed relatively narrow flood plains. The lake deposits left 
bordering the narrow flood plains remain as terraces, occasionally on 
two or more successive levels. The soils developed on these slack- 
water deposits are most extensive in the valleys of Stillwater Creek 
and the Tuscarawas River and occur to lesser extent in valleys of the 
smaller streams south of the Tuscarawas River. 


Hotston Serres 


The well-drained Holston soils occupy nearly level to sloping relief, 
Drainage is largely internal on nearly level areas, but surface drainage 
is good to excessive on sloping areas. The surface soil is yellowish 
brown to grayish brown. The subsoil is brownish yellow to yellow. 
Yellow and gray stratified silt, sand, clay, and gravel occur at 28 to 
40 inches. 

MononGAbeELa Series 


Monongahela soils are moderately well drained and occupy nearly 
level to undulating relief. They have light grayish-brown to brownish- 
gray surface soils. The pale-yellow subsoil grades into mottled gray, 
yellow, and brown below a depth of 18 to 24 inches. The mottled gray, 
yellow, and brown underlying stratified silt and clay, with some sand 
admixed, lies at depths of 30 to 40 inches. 


TyYLter Serizs 


The imperfectly drained Tyler soils occur on nearly level relief, 
Surface drainage is slow 3 internal drainage, imperfect. Tyler soils 
have gray to light brownish-gray surface soil and mottled gray, yel- 
low, and brown subsoil. The underlying material is mottled gray and 
yellow stratified clay and silt in which occur thin layers of sand. 
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SOILS OF FLOOD PLAINS 


The soils of the flood plains are divided into two groups: (1) 
Medium to strongly acid soils and (2) slightly acid soils. 


MEDIUM TO STRONGLY ACID SOILS OF FLOOD PLAINS 


The medium to strongly acid soils of the flood plains are the Pope, 
Philo, Atkins, Elkins, and Killbuck. They are all subject to flooding, 
and any area may receive deposits from one or more floods each year. 
Their material has been washed and is washing from areas of 
Muskingum, Keene, Wellston, and other upland soils as well as from 
soils of the slack-water deposits. The alluvium is more or less 
stratified, and the soils have not developed a profile because new 
material is added during floods. Any area may, in the course of a 
single flood, be changed to a different texture by deposits of lighter 
or heavier textured materials. 


Pore Series 


The well-drained Pope soils have grayish-brown to brownish gray 
surface soil and yellowish brown subsoil. They are underlain b 
mottled gray, brown, and yellow somewhat stratified silt, clay, sand, 
and gravel. 

PuiLo SERtrs 


The moderately well drained Philo soils have grayish-brown to 
brownish-yellow surface soil and pale-yellow subsoil that is mottled 
gray and yellow at depths of 16 to 24 inches. Philo soils consist of 
gray and yellow somewhat stratified silt, clay, and sand. 


ATKINS SERIES 


Atkins soils are imperfectly to poorly drained and occupy the 
slightly depressional areas or old stream channels within the broader 
flood plains. They have light-gray to brownish-gray surface soil 
and mottled gray, yellow, and brown subsoil. Underlying is mottled 
gray, yellow, and brown stratified clay, silt, and sand. 


BixIns SERies 


The poorly drained Elkins soil usually occupies depressional areas. 
The surface soil, dark brownish gray to dark gray, is underlain by 
mottled gray, yellow, and brown silt and clay. 


Kitipuck Series 


The Killbuck soil has fair drainage of the surface layer but poor 
underdrainage. It consists of relatively shallow water-laid deposits 
of light-colored material on dark alluvium. 


SLIGHTLY ACID SOILS OF FLOOD PLAINS 


The slightly acid soils of the flood plains are the Chagrin, Lobdell, 
and Wayland. They occupy flood plains of rivers and streams that 
receive part of their material from glaciated areas. They occur prin- 
cipally in the valley of the Tuscarawas River and those tributaries 
that flow through or drain areas of soils underlain by glacial till. 
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CHAGRIN Srrtes 


Chagrin soils are well drained and have brown surface soil and 
yellowish-brown subsoil. They are underlain by brownish-yellow 
stratified layers of silt, clay, and to some extent, sand. 


LoBpELL SERIES 


The moderately well drained Lobdell soils are associated with 
Chagrin soils but usually occupy positions somewhat removed from 
the stream channels. They have grayish-brown to pale-yellow sur- 
face soil. The brownish-yellow to pale-yellow subsoil is mottled 
gray, yellow, and brown at depths of 16 to 24 inches. The under- 
lying material is similar to that under the Chagrin soils. 


WAYLAND SERIES 


The poorly drained Wayland soil usually occurs in old abandoned 
stream channels well back from present streams. The surface soil is 
gray with streaks of yellow; the subsoil is mottled gray, yellow, and 
brown. The mottled underlying material—either silt or clay, with 
some sand—shows evidence of depositional layers. 


SOIL TYPES AND PHASES 


In the following pages the soils, identified by the same symbols as 
those on the soil map, are described in detail and their agricultural 
relations are discussed. Their location and distribution are shown 
on the map in the envelope on page 8 of the cover, and their approxi- 
mate acreage and proportionate extent are given in table 6. 

TaBiE 6.—A pprovimate acreage and proportionate extent of the soils 
mapped in Tuscarawas County, Ohio 


Soil Acres | Percent 
Atkins fine sandy loam____---.-...---------.-+---------- 46 () 
Atkins silt loam__.._._.-----------.-.----- 2 eee eee 12, 246 3.4 
High-bottom phase_--_______------..-. 2-2-2 eee 730 3 
Atkins silty clay loam_...-.---...-.-------..------------ 1, 858 5 
Canfield silt loam___.___....-.---_--------------e eee eee 116 ® 
Chagrin fine sandy loam________-_------...--------2----- 821 .2 
Chagrin loam ccc ve op oe een oo eee Se te 2, 935 .8 
High-bottom phase_-.-_------------------2------ eee 555 .2 
Chagrin silt loam.___..---._-.--------------_-___-_-_ ae 3, 223 9 
High-bottom phase_...--....-.0.-----------e eee 2,231 6 
Chenango fine sandy loam_____._-__...-.----------eee ee 1, 174 3 
Kroded gently sloping phase_..___..__._..-_-...-_____- 153 (1) 
Gently sloping phase__.-__._----.-2.2..------- 2 eee 88 (1) 
Chenango gravelly loam____._..-.-_-_---- 2-2 - eee eee 393 wi 
Itroded steep phase. __.....____---.--- ee 1, 263 4 
Gently sloping phase__._____-__-_- 513 wt 
Chenango loam________.--.___----- 3, 865 Li 
Eroded gently sloping phase. . 114 () 
Gently sloping phase__-.._ 107 
Chenango loamy fine sand.___._.._.._.---..------------- 244 cal 
Eroded gently sloping phase._.-....._._.-...__-----_-- 184 wl 


See footnote at end of table. 
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Taste .6.—A pprowimate acreage and proportionate extent of the soils 
mapped in Tuscarawas County, Ohio—Continued 


Soil 


Chenango silt loam 
Deep phase__...---.------- 
Eroded gently sloping phase 
Gently sloping phase__....._---.------------------------ 
Silted phase__._..-.-.-------------- eee ees eee 

Conotton fine sandy loam___...-------------------------- 

Conotton gravelly silt loam____-..----.------------------ 

Conotton loam. 2.2. -eecsutetetécs cceeceeucee coe teeste 
Eroded gently sloping phase 

Conotton silt loam__________...----.-.------------------ 
Silted-pliase: oo soe Steet one cdexc sees Corea ee dten 

Wifort silty clay loam.......---------------00-+--- eee eee 
Eroded'phase:2e oJ2252-scseudsenbedteccsecceedeaetesus 

Elkins silty clay.......-.-------------------- eee eee 

Gullied land: 

Eifort and Rarden soil materials.....-.----------------- 
Muskingum soil material. ...-------..----------------- 


Holston silt loam, eroded steep phase 
Hornellsil¢loam 2 250.2 222.2 coc. docSene s sete scodenteeced 
Keene-Rarden-Eifort silty clay loams, eroded steep phases-_-_ 
Keene silt leat... 2 cso. ep cnwede donc coree sen wneee woe Soe 
opeded pnaee oo senso wee eee vane wsaGawouees Deen ede 
Eroded steep phase.._...-..--.----------------------- 
Eroded very gently sloping phase__---..-.-------------- 
Severely eroded phase_....---.-.---------------------- 
Severely eroded steep phase__-_-.-.----.--------------- 
Very gently sloping phase__-..-.----------------------- 
Killbuck silt loam: 2 <.cccsucwescces  aiesccee ek ee eee 
Lobdell silt loam__----.-------------------------------- 
High-bottom phase. __.-....--------------+----------- 
Made land, mine pits, and dumps__--.-----------------.-- 
Monongahela silt loam__....---.-.---------------------- 
Eroded light-textured subsoil phase _ 
Teroded phase. ._.--------------- 
Eroded undulating phase__._---.---------------------- 
Light-textured subsoil phase___-.---------------------- 
Undulating phase.._-._.....-------------------------- 
Muskingum-Brooke complex (formerly Westmoreland silty 
Clay IGRI cos ope oe win de ooo aaa ded wk ee BEN RA ei ste 
Muskingum-Brooke complex, eroded phases (formerly West- 
moreland silty clay loam, eroded phase) ___---------~-- 
Muskingum-Brooke complex, eroded steep phases (formerly 
Westmoreland silty clay loam, eroded steep phase) ___.-- 
Muskingum fine sandy loam_._-.------------------------ 
Broded: phase.42 02 250h500 ot cee ec cos cehcocenetace se 
Eroded steep phase_-.--.--.-.-----------+-+---------- 
Teroded very steep phase__....------------------------- 
Steep phase2- os ols el enot a ee Sete e eeoee 
Very gently sloping phase. 
Very steep phase___-_-- 
Muskingum silt loam......._.--.------------- 
Colluivialphase: 2.22.0 -nccosuticasb on ceceeeeeceedeees 
eroded: phase... 22 --ceveee scenes esos ee tete see 
Eroded steep phase__.---------------------------+---- 
Eroded very steep phase...----.--------------.-------- 
Severely eroded phase.._.-.--------------------------- 
Severely eroded steep phase_..___-_.------------------- 


See footnote at end of table. 
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Taste 6.—A pprowimate acreage and proportionate extent of the soils 
mapped in Tuscarawas County, Ohio—Continued 


Soil 


Muskingum silt loam—Continued 
Severely eroded very steep phase_____..____- 
Steep phasé___2..-.---.---.-_ 


Philo:Silt. 6am <6. s ceo oe ess been ea ieee coeaeaan 
High-bottom phase__-.__.__.-._------------- eee eee 
Pope fine sandy loam...-_..2 222-2 ee 
Pope loaMic no. aces 2 acct ce wemececekweed oe tutaeewolncwe 
igh-bottom phase__.--__.-..--_-.-.-------------- ee 
Pope silt loam___-.---.--.22 eee 
High-bottom phase.......-..------.--------e eee eeeeee 
Rarden silt loam___.....-_.---_.------------eee----- eee 
Eroded phase. .-.......--.---------------------- eee 
Very gently sloping phase.._..........-------.--2.----- 
Riverwash__--.---...-----~-. 222 eon eee eee eee 


Eroded phase._-._.......-.---------_- 
Tyler silt loam_______. 
Tyler silty clay loam 
be ase complex (formerly Meigs silty clay 
oam 


Gently undulating phase............-...-.-------.sseee 
Zaleski silt loam__..._......-2-222-.2 eee 


Acres 


362, 240 


Percent 


3 “ & % al 
MI NONE ww oF 


ee 


no WN Ne woo 


Ora © 


1 Less than 0,1 percent. 


Atkins fine sandy loam (As).—This inextensive soil lies at the 
heads of narrow drainageways and in slight depressions on the larger 
bottoms. It has developed on alluvium washed from sandstone, silt- 
stone, and shale of upland and acid terrace areas. It is the poorly 
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drained member of the soil catena that also includes the well-drained 
Pope and the moderately well drained Philo soils. The natural 
vegetation included swamp oak, willow, ash, sycamore, soft maple, 
and birch. 

Profile in cultivated areas: 

0 to 7 inches, light-gray to light brownish-gray fine sandy loam containing 
many small firm yellow or brown iron concretions and a few light- 
yellow blotches; strongly to medium acid. 

7 inches --, mottled yellow, gray, and brown fine sandy loam, fine sand, and 
gravel; texture not uniform; alternating layers of variable thickness 
oceur ; strongly to medium acid. 

The profile varies in texture and color. A few areas have surface 
texture of fine sand, whereas small isolated areas closely associated 
with the gravelly terraces have a gravelly loam. 

Use and management.—Atkins fine sandy loam is probably better 
for permanent pasture and forest than for cultivated crops. It is 
used chiefly for pasture, but a considerable acreage is in forest. Crop 
yields are low because drainage is poor and the surface soil and 
subsoil are light textured. 


Atkins silt loam (An)—Numerous areas of this soil occur at the 
heads of small drainageways and in the slight depressions on the 
larger stream bottoms well back from the stream channels. This is 
the poorly drained member of the soil’ catena that also includes the 
well-drained Pope and the moderately well drained to imperfectly 
drained Philo soils. The parent material is chiefly from residual 
sandstone, siltstone, and shale washed from upland areas and slack- 
water terraces. Natural vegetation was chiefly swamp oak, soft maple, 
willow, sycamore, and ash. 

Profile in cultivated areas: 

0 to 7 inches, light-gray to brownish-gray friable soft granular silt loam 
with a few yellow and brown mottlings; organic content relatively low; 
many small rounded firm iron concretions on the surface and through 
the soil; strongly to medium acid. 

7 to 15 inches, mottled light-gray, yellow, and brown friable silt loam; in- 
tensity of mottling increases with depth; strongly to medium acid. 

15 to 30 inches, mottled light-gray, yellow, and brown moderately compact 
heavy silt loam to silty clay; thin depositional layers of contrasting 
textures noticeable; strongly to medium acid. 

30 inches +, mottled gray, yellow, and brown stratified silt, clay, and sand; 
thickness of the variously textured materials varies within short hort- 
zontal distances; strongly to medium acid. 

The profile varies in texture and color. A few included areas have 
a brownish-gray surface soil to a depth of 6 to 9 inches, and under 
this, mottled gray, yellow, and brown material. 

Use and management.—Practically all of Atkins silt loam has been 
cleared of timber, and a large part has been cultivated. About 40 
percent is now in permanent pasture, and about 15 percent is idle 
land supporting a growth of briers, weeds, and small trees. The rest 
of the land is cultivated. 

The cultivated areas are cropped chiefly to corn and hay, but occa- 
sionally to oats. Under present management corn is usually ferti- 
lized. It yields 15 to 86 bushels an acre. The higher yields are ob- 
tained where artificial drainage has been installed and enough lime 
and commercial fertilizer are used. In years of normal moisture, this 
soil is usually somewhat too wet for the successful growth of oats, 
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but in periods of diminished rainfall it may produce good crops. Oat 
pelds under present practices range from 18 to 30 bushels an acre. 

ay crops are usually a mixture of timothy and alsike. The soil is 
not well adapted to alfalfa and clover; it has too high a moisture con- 
tent and is acid. From 2 to 4 tons of ground limestone an acre must 
be applied before legumes can be grown. Fair to good crops of soy- 
beans have been obtained recently by installing artificial drainage 
and applying sufficient lime. 

The chtef management practices for this soil are improvement of 
drainage, application of lime to correct acidity, and incorporation of 
organic matter. Long narrow areas, often cut off from the surround- 
ing upland by numerous small streams or drainageways, are best used 
for permanent pasture. 


Atkins silt loam, high-bottom phase (Ac).—This phase is similar 
to Atkins silt loam but occurs slightly higher on the flood plain and 
is therefore easier to drain. Natural drainage is often poor because 
of seepage from the adjacent upland. Nevertheless, the danger of 
crop loss from overflow or ponding is less than for Atkins silt loam. 
About the same crops are grown as on Atkins silt loam but yields 
are slightly higher on this phase. 


Atkins silty clay loam (Ap).—This soil developed on alluvium 
from upland areas of sandstone, siltstone, and shale and from terraces 
of slack-water clay and silt. It is the poorly drained member of the 
soil catena that includes the well-drained Pope and the moderately 
well drained to imperfectly drained Philo soils. Areas are usually in 
slight depressions back from the streams and in abandoned stream 
channels. Surface and internal drainage are poor; water often re- 
mains above or near the surface a considerable time after it has dis- 
appeared from better drained soils. The natural vegetation includes 
swamp oak, sycamore, willow, and other water-tolerant trees. 

Profile in cultivated areas: 

0 to 7 inches, light-gray to light brownish-gray silty clay loam showing a 
few brown stains or blotches and containing many small rounded firm 
iron concretions; organic content relatively low; strongly to medium 
acid. 

7 inches +, mottled light-gray, yellow, and brown silty clay loam to heavy 
compact slowly pervious clay ; strongly to medium acid. 

Variations in the profile characteristics are in color and texture. Some 
areas have a darker surface soil somewhat higher in organic content. 
Relatively thin lenses or Jayers of very fine sand and silt occur in the 
lower subsoil in some places. In the eastern ve rt of the county, along 
Stillwater Creek, lies an inclusion with a dark-gray silty clay surface 
soil to a depth of 10 to 12 inches, under which occurs mottled gray, 
yellow, eadibrowi plastic clay. 

Use and management.—Most of Atkins silty clay loam has been 
cleared of timber and cultivated. About two-thirds of the cleared 
land is now in permanent.pasture and one-third in cultivated crops, 
including corn, oats, soybeans, and hay. Crop yields are extremely 
variable, for they depend largely upon the adequacy of artificial drain- 
age and favorability of the season. Under present management prac- 
tices corn yields 15 to 40 bushels an acre. The higher yields are ob- 
tained during seasons having favorable moisture. Oats are not well 
adapted and are grown in only small quantity. Oats yield 15 to 30 
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bushels an acre under present management. Excessive moisture after 
planting seriously damages the oat crop, and low yields or crop fail- 
ures are common. 

Soybeans are grown to a limited extent, and, where artificial drain- 
age is adequate, ae 10 to 15 bushels an acre. For successful growth 
of legumes artificial drainage should be installed and sufficient lime 
applied to correct soil acidity. Hay crops consist chiefly of a mixture 
of timothy and alsike clover. With favorable conditions yields are 
¥, to 1 ton an acre under present management practices. The soil is 
not, well adapted to wheat. There is danger that the crop will be 
drowned out or damaged by heaving of the soil in winter and early 
in spring. A few farmers attempt to grow red clover and alfalfa, 
both of which are not well suited to soil with such a high moisture con- 
tent. Fair to good permanent pasture can be obtained by installing 
adequate drainage and applying enough lime. 


Canfield silt loam (C).—This soil has developed on Wisconsin 
glacial till composed chiefly of sandstone material but containing small 
quantities of shale material. It is the moderately well drained mem- 
ber of the soil catena that also includes the well-drained Wooster. 
It is mapped in the extreme northwestern part of the county in associ- 
ation with Wooster and Hornell soils. The relief is nearly level to 
gently sloping. Slopes do not exceed 5 percent. The natural vegeta- 
tion consisted chiefly of oak, hickory, maple, and associated species. 

Profile in cultivated areas: 

0 to 7 inches, light grayish-brown to brownish-gray friable gritty silt loam; 
contains a small quantity of organic matter; a few small shale and 
sandstone fragments occur on the surface and throughout the layer; 
medium to strongly acid. 

% to 18 inches, brownish-yellow or grayish-yellow gritty slightly compact 
heavy silt loam with a few gray mottlings in the lower part; medium 
to strongly acid. 

18 to 30 inches, mottled gray, yellow, and brown gritty heavy silt loam con- 
taining many small sandstone fragments; friable when moist but some- 
what compact when dry; medium to strongly acid. 

80 inches -++, mottled gray, yellow, and brown silt loam to loam containing 
many sandstone fragments; medium acid. 

The profile varies in color and texture, except the surface texture. 
Included are a few areas with a dark-gray friable silt loam surface 
soil to a depth of 6 to 7 inches, and underlying, a gray or brownish- 
gray silt loam blotched and stained with yellow. Drainage for this 
included area is poorer. 

Use and management.—Crop rotations on Canfield silt loam include 
corn, oats or wheat, and hay, all grown in support of dairying. From 
150 to 250 pounds of commercial fertilizer is commonly used for corn. 
Yields range from 82 to 54 bushels an acre. Wheat yields 22 to 30 
bushels; oats, from 38 to 45. From 150 to 250 pounds of commercial 
fertilizer an acre is used with wheat, but oats receive very little. The 
hay crops include timothy, alsike, and red clover, grown alone or in 
mixture. From 2 to 4 tons of lime an acre should be applied to correct 
acidity and assure successful growth of legumes. 

This soil is well adapted to potatoes and is extensively used for 
this crop elsewhere in the State. Here, however, the acreage is so 
limited and widely distributed in small areas that potatoes are not 
extensively grown. Soybeans, an increasingly important crop, yield 
12 to 25 bushels an acre. 
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All available organic matter, either in the form of barnyard or green 
manure, and sufficient lime to correct acidity must be applied to this 
soil if productivity is to be maintained or increased. The soil is natu- 
rally low in plant nutrients, and addition of nitrogen, phosphorus, 
and potash in some form is a necessary part of good management. 


Chagrin fine sandy loam (Ca).—Streams draining the glacial up- 
land north of the county and those flowing from residual sandstone 
and shale areas have areas of this soil along their courses. The soil is 
the well-drained member of the catena that also includes the mod- 
erately well drained Lobdell and the poorly drained Wayland soils. 
Areas often occur as narrow discontinuous strips along or near stream 
banks. 

Profile in cultivated areas: 

0 to 7 inches, light-brown or grayish-brown fine sandy loam; slightly acid 
to neutral, 

7 inches -+, yellowish-brown fine sandy loam to fine sand; variable texture 
in lower subsoil; in places includes thin layers of coarse sand and 
gravel; slightly acid to neutral. 

The profile varies in texture of the surface soil and subsoil. A few 
areas with a loamy sand surface texture are included., 

Use and management.—The use made of this soil is often governed 
by that of the adjacent alluvial soils. The crops are chiefly corn, 
soybeans, and hay. Corn yields 18 to 36 bushels an acre. Hay crops 
are fair. The land along streams is usually left in wooded pasture. 


Chagrin loam (Cs).—Areas of this alluvial soil have developed in 
some of the main valleys of the county where the streams drain from 
the glaciated area to the north. This is the well-drained member of 
the soil catena that also includes the moderately well drained Lobdell 
and the poorly drained Wayland soils. It occurs on nearly level 
areas, principally on flood plains of the Tuscarawas River. The 
natural vegetation included elm, ash, sycamore, and cottonwood. 

Profile in cultivated areas: 

0 to 9 inches, brown friable loam; slightly acid to neutral. 

9 to 15 inches, light-brown loam to heavy loam with thin bands of silt loam 
and fine sandy loam ; slightly acid to neutral. 

15 inches +-, yellowish-brown material of variable texture, including loam, 
slit loam, fine sandy loam, and sand, showing stratification; neutral 
in reaction, 

Variations in texture and thickness of the different layers are common. 

Use and management.—Most of the soil has been cleared and is used 
chiefly for corn and hay. Some small grain is also grown. Under 
present management corn yields 40 to 65 bushels; mixed hay, about 
1.6 to 2.5 tons an acre. There is some crop loss from seasonal floods, 


Chagrin loam, high-bottom phase (Cc).—This phase occupies 
areas several feet above the main level of the flood plain and is subject 
to overflow only at extreme flood stage. It is similar to Chagrin loam 
except its subsoil is somewhat more compact. 

Corn, wheat, soybeans, and hay are among the crops grown. Small- 
grain crops grown in the rotation are somewhat more successful than 
on Chagrin loam. Yields are comparable on the two soils, although 
loss from floods is less on this phase. 


Chagrin silt loam (Cp).—Areas of this soil occur principally ad- 
jacent to the Tuscarawas River and some of the larger streams that 


32 SOIL SURVEY SERIES 1938, NO. 32 


derive their sediments from areas influenced by glaciation. The soil 
has developed on mixed alluvium, which is derived from areas in- 
fluenced by wash from glacial material as well as from residual ma- 
terial derived from sandstone and shale. It is the well-drained 
member of the catena that also includes the moderately well drained 
Lodbell and the poorly drained Wayland soils. The natural vegeta- 
tion included sycamore, ash, elm, beech, and maple. 

Profile in cultivated areas: 

0 to 8 inches, brown friable silt loam; variable organic content; neutral to 
slightly acid. 
8 to 30 inches, brown to yellowish-brown friable silt loam to silty clay 
loam; neutral to slightly acid. 
30 inches -+-, brownish-yellow to yellow-brown silt loam to silty clay loam 
with an occasional layer of sandy material; neutral in reaction. 
The profile varies in texture and thickness of the various layers and in 
the content of organic matter in the surface layer. Included are small 
areas that have a silty clay loam surface texture and smaller areas 
with a fine sandy loam texture. 

Use and management.—Chagrin silt loam is one of the most pro- 
ductive soils in the county for corn and is largely used for this crop. 
Clorn yields 40 to 65 bushels an acre. In seasons when weather condi- 
tions have been extremely favorable, corn has yielded 80 bushels or 
more. Areas are subject to flooding late in winter and early in spring; 
thus, the crop rotation used is somewhat different from that practiced 
on soils not subject to flooding. The rotation usually includes corn 
and soybeans, but a few areas are planted to wheat and hay. Wheat 
yields 22 to 26 bushels an acre under present management, but damage 
from flooding is occasionally severe. 

Clover and alfalfa are well adapted, and excellent yields are obtained’ 
without using lime. Flooding causes occasional severe losses. Soy- 
beans have become important in the last few years. They yield 20 to 
30 bushels or more an acre. Soybeans are not so subject to injury from 
flooding as fall-sown small grains and hay crops, for the floods are 
not so frequent in summer and early in fall as in winter and early in 
spring. 

Chagrin silt loam, high-bottom phase (Cz).—Separation of this 
phase from Chagrin silt loam is made entirely on the basis of its higher 
position above the main flood plain. The areas lie principally in the 
valleys of the larger rivers and streams. In profile characteristics 
this phase is very similar to the silt loam, but its subsoil is somewhat 
more compact in places. 

Corn, wheat, oats, hay, and soybeans are the principal crops. Pro- 
portionately, more small grain and hay is grown on this phase than on 
Chagrin silt loam, and crop losses from flooding are less. 


Chenango fine sandy loam (Cr).—This well-drained to exces- 
sively drained soil is developed on gravel and sand glaciofluvial out- 
wash terraces. The gravel is composed largely of sandstone and shale 
material, though minor quantities of limestone and igneous rock are 
included. Areas occur on nearly level terrace positions in the larger 
stream valleys, frequently at the outer edge of the terraces adjoining 
sloping areas within the terrace. The natural vegetation consisted of 
deciduous trees, principally oak, hickory, ash, and maple. 
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Profile in cultivated areas: 


0 to 8 inches, grayish-brown or light yellowish-brown fine sandy loam; rela- 
tively low organic content ; medium to strongly acid. 

8 to 20 inches, yellowish-brown fine sandy loam or sandy loam containing 
enough finer textured material to be somewhat coherent when moist; 
medium to strongly acid. 

24 to 32 inches, yellowish-brown to brown sandy loam to clay loam; slightly 
more compact than the layers above ; medium to strongly acid. 

32 inches +, gray or grayish-yellow loose stratified water-worn gravel and 
sand composed largely of sandstone and shale; strongly to medium acid 
in upper part and decreasingly acid with depth; a small quantity of lime. 
stone present in small areas at depths of 8 to 10 feet; thin incrustations 
of lime on the gravel in some areas. 

The profile varies in color, texture (except surface texture), and depth 
to loose stratified gravel and sand. 

Use and management.—Practically all of Chenango fine sandy loam 
is cleared of trees and used largely for cereal and hay crops. Because 
it is somewhat droughty, it is not so well adapted to corn as the 
heavier textured Chenango soils. During years of abnormally low 
moisture, crop yields are materially reduced. This soil is better 
adapted to wheat than to oats because moisture conditions are some- 
what better in spring and in early summer during the period of wheat 
growth than in late summer, when oats usually make their rapid 
growth. Hay crops consist chiefly of a mixture of timothy, alsike, 
and red clover. An increasingly large acreage is used for soybeans, 
which yield 10 to 15 bushels an acre. Small areas, usually near the 
larger industrial centers, are used for potatoes, tomatoes, sweet corn, 
and. other vegetables. 

This soil is naturally deficient in organic matter and plant nutrients, 
and constant replenishment of these is necessary to maintain or in- 
crease productivity. The looseness of the surface and subsoil material 
contributes to the somewhat droughty nature and low moisture-holding 
capacity. Organic matter shoul be incorporated in the soil in quan- 
tities sufficient to increase the water-holding capacity and fertility. 
Crop rotations generally include corn, wheat or oats, soybeans, and 
hay. There is limited production of vegetable crops. Commercial 
fertilizer is commonly used for corn, which yields from 25 to 36 bushels 
an acre. The higher yields of corn are obtained under good manage- 
ment and favorable weather. ‘The common practice of using 100 to 
250 pounds of commercial fertilizer an acre with wheat gives yields 
of 18 to 25 bushels an acre. Lime must be applied to correct acidity 
before clover can be grown successfully. 


Chenango fine sandy loam, gently sloping phase (CH) .—This 
soil occurs dominantly on slopes of 5 to 12 percent on glaciofluvial 
outwash terraces. It is associated with other Chenango soils and in 
profile characteristics is essentially the same as Chenango fine sandy 
loam. Nevertheless, the various layers are somewhat thinner. 

The soil is susceptible to erosion and is slightly droughty. Crop 
yields are somewhat below those obtained on the fine sandy loam. 

Chenango fine sandy loam, eroded gently sloping phase (Ca).— 
From 25 to 75 percent of the surface soil of this phase has been re- 
moved by erosion. The surface soil, extending to depths of 6 or 7 
inches, is brownish-yellow to yellowish-brown fine sandy loam, ex- 
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tremely low in organic content. The rest of the profile is similar to 
that of the fine sandy loam. 

Because the surface soil is eroded and slopes range from 5 to 12 
ercent, the soil is somewhat more droughty and produces materially 
ower crop yields than the fine sandy loam. To avoid additional loss 

of soil material conservation practices are advisable. 


Chenango gravelly loam (C1z).—This soil has developed on strati- 
fied gravel and sand composed largely of sandstone and shale ma- 
terial. It occurs on 2- to 5-percent slopes on the higher glaciofluvial 
outwash terraces of larger streams. Areas are principally on_the 
margin of terrace and on undulating areas within the terrace. Sur- 
face drainage is good to excessive, and internal drainage is somewhat 
excessive because the surface soil, subsoil, and underlying material 
are porous. The natural vegetation was principally oak and hickory, 
with other species associated. 

Profile in cultivated areas: 

0 to 8 Inches, grayish-brown to light yellowish-brown gravelly loam; ex- 
tremely low organic content; content of gravel variable but: usually 
enough to interfere with cultivation; medium to strongly acid. 

8 to 15 inches, brown to yellowish-brown slightly plastic gravelly loam or 
gravelly sandy loam; medium to strongly acid. , 

15 inches +, gray to grayish-yellow stratified loose water-worn gravel and 
sand composed ehiefly of sandstone and Shale but ineluding minor 
quantities of Hmestone and other rock materials; upper part strongly 
to medium acid, but layer in many places gradually becomes calcareous 
at depths of 8 to 10 feet or more, 

Profile variations are in the texture and thickness of the various layers, 
the content of gravel on the surface and throughout the soil, and the 
depth to loose gravel and sand. 

se and management.—Nearly all of Chenango gravelly loam has 

been cleared of trees and cultivated, though some areas are now idle. 
These idle areas are covered with various weeds and briers. The 
soil is not so well suited to the crop rotation used on heavier textured 
types of Chenango soils, for it has low moisture-holding capacity 
and cultivation of its gravelly surface soil is difficult.. The principal 
crops are corn, wheat, and hay. Under present management corn 

ields 25 to 42 bushels an acre, and wheat, 15 to 26 bushels, The soil 
ig not well suited to corn because it has only a limited moisture sup- 
ply. Yields of corn are materially reduced during periods of low 
moisture. Some attempts are made to grow oats, but yields are 
usually very low. Hay crops include mixtures of clover, alsike, and 
timothy, but because of droughtiness, yields are low. 


Chenango gravelly loam, gently sloping phase (Cx).—Although 
this phase has a slope up to 18 percent, most slopes are less than 10 
percent. This soil is on the more gently sloping terrace escarpments. 
Drainage is good to somewhat excessive. Its various layers are some- 
what thinner, but otherwise this phase is similar to Chenango gravelly 
loam in profile characteristics. Included are some areas that have 
been eroded and are somewhat more gravelly. 

This soil is droughty and therefore of relatively low agricultural 
value. Nearly all areas have been cleared and cultivated but many 
are now idle. Corn, wheat, and hay produce fairly well, but yields 
are below those of Chenango gravelly loam. 
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Chenango gravelly loam, eroded steep phase (Cz) .—Slopes 
greater than 18 percent on the steep areas of the outwash plains are 
occupied by this soil. The areas are between less sloping terrace 
land and the alluvial flood plains. Narrow steep bodies of this soil 
may be between successive terrace levels. Considerable variation 
exists in texture, thickness, and gravel content. More than 25 percent 
of the surface soil has been removed by erosion, and an occasional 
gully may occur. Included are a few small areas showing only slight 
erosion. Also included are a few severely eroded areas that have lost 
all the surface soil and much of the subsoil through erosion. ; 

Except for few of the included areas having only slight erosion 
most of this phase has been cleared. Some areas furnish pasture of 
low quality. The included severely eroded areas support only a 
scant vegetation of briers, weeds, and small brush, and much bare 
ground is exposed. The soil is best suited for forest or permanent, 
pasture. 


Chenango loam (C).—This nearly level soil has developed on 
the gravel and sand of the glaciofluvial outwash terraces. The gravel 
is composed largely of sandstone and shale, though minor quantities 
of limestone and igneous rock material are included. The largest soil 
areas occur in the valleys of the Tuscarawas River and Sugar and 
Sandy Creeks. Surface drainage is slow, and _ internal drainage is 
good to slightly excessive. The natural vegetation consisted of decidu- 
ous trees, including oak, hickory, maple, ash, and elm. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown friable loam; rela- 
tively low organic content; medium to strougly acid. 

7 to 15 inches, yellowish-brown or brownish-yellow friable heavy loam con- 
taining variable quantities of small rounded sandstone and shale grav- 
elstones; medium to strongly acid. 

15 to 80 inches, brownish-yellow gravelly and slightly plastic clay loam 
to sandy clay loam; medium to strongly acid. 

80 Inches +, grayish-yellow stratified loose gravel and sand composed 
largely of sandstone and shale; upper part medium to strongly acid, 
but reaction is neutral to slightly alkaline at depths of 8 to 10 feet. 

The soil varies in texture and thickness of the various layers, the 
quantity of rounded gravel on the surface and in the soil, and the 
depth to stratified gravel and sand. The depth to the loose gravel 
varies from 20 to 36 inches or more. : 

Use and management.—Most of this soil is cleared of timber and 
is cultivated. Corn, wheat, soybeans, and hay, and small acreages 
of vegetables are among the crops grown. Under present manage- 
ment corn produces 30 to 48 bushels an acre, the yield depending 
largely upon moisture supply, state of soil productivity, and quantity 
of commercial fertilizer used. The soil is better adapted to wheat 
than oats. Wheat yields 17 to 98 bushels an acre under ordinary 
management. From 150 to 250 pounds of commercial fertilizer an 
acre is commonly used for wheat. More soybeans are grown than 
formerly; yields range from 10 to 20 bushels an acre. Soybeans are 
usually grown after corn in this rotation, or where hay crops fail. 
Hay crops are usually a mixture of timothy, alsike, red clover, and, 
in a few instances, alfalfa. Sufficient lime to correct the soil acidity 
must be applied before clovér and alfalfa can be grown successfully, 
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Chenango loam, gently sloping phase (Cn).—This soil occurs on 
5- to 12-percent slopes in association with the other Chenango soils 
of the glaciofluvial outwash terraces. In physical and chemical fea- 
tures it is similar to Chenango loam, but it has a thinner surface layer 
and less depth to the underlying gravelly and sand, substrata. Owing 
to its slope, it is more susceptible to erosion than Chenango loam, and 
crop yields are somewhat less. 


Chenango loam, eroded gently sloping phase (Cr). —F rom 25 to 
75 percent of the surface soil of this phase has been eroded away. 
Areas occur dominantly on 5- to 12-percent slopes in association with 
the other Chenango soils on the gaciofluvial plains. Profile charac- 
teristics are similar to those of Chenango loam, except that the surface 
soil, to a depth of 6 or 7 inches, is brownish-yellow to yellowish-brown 
heavy silt loam to clay loam very low in organic content. 

Yields are considerably lower than those obtained on Chenango 
loam. More sloping relief makes this phase susceptible to further 
injury by erosion, and for this reason rotations should consist pre- 
dominantly of cover crops and proper erosion control practices should 
be practiced. 


Chenango loamy fine sand (Co).—Fine gravel and sand of the 
cect outwash terraces is the material on which this well- 

rained soil developed. The source of the gravel and sand is largely 
sandstone and shale, though minor quantities of limestone and ig- 
neous material are included. The areas are on nearly level to gently 
undulating terraces, principally in the valleys of the larger streams. 
The natural vegetation consisted chiefly of oak and hickory, with 
some maple, ash, and elm in the stand. 

Profile in cultivated areas: 

0 to 8 inches, grayish-brown or grayish-yellow loose loamy fine sand; 
medium to strongly acid. 

8 to 32 inches, yellowish-brown to yellow fine sand to sand grading gradu- 
ally to pale yellow incoherent fine sand; medium te strongly acid. 

82 inches +, grayish-yellow stratified sand and fine sand; coarse gravel 
notably absent within a depth of 6 to 8 inches. 

Use and management.—Most of this soil is idle or is poor quality 
pasture. The few areas cropped produce low yields. With careful 
management the soil can be used for rotation crops, particularly cer- 
tain truck crops. 


Chenango loamy fine sand, eroded gently sloping phase (Cr).— 
Areas of this soil occur dominantly on slopes of 5 to 12 percent, but 
slopes may range up to 18. About 25 percent of the surface has been 
removed by erosion. 

The present surface soil is yellowish-brown loose fine sand that is 
low in organic matter. The subsoil and substrata are similar to 
those of Chenango loamy fine sand. 

Because of its low agricultural value, especially its droughtiness, the 
most practical use of this soil is for pasture or forest. The pasture is 
of low carrying capacity, the vegetation consisting largely of broom- 
sedge, poverty grass, briers, and weeds. About 10 to 15 percent of 
the surface is bare. 


Chenango silt loam (Cq).—This soil developed on glaciofluvial 
outwash plains and terraces in the valleys of the larger streams and 
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rivers. Surface drainage is slow, and internal drainage is good to 
slightly excessive. The natural vegetation was chiefly oak, hickory, 
ash, elm, and maple. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown friable medium- 
granular silt loam; relatively low organic content; variable numbers 
of rounded gravel on surface and in layer, but not enough to interfere 
with cultivation ; medium to strongly acid. 

7 to 15 inches, yellowish-brown to brownish-yellow heavy silt loam; medium 
to strongly acid. 

15 to 24 inches, brownish-yellow heavy silt loam to silty clay loam; slightly 
plastic when wet and hard when dry; medium to strongly acid. 

24 to 32 inches, dark-brown to dark srayish-brown gravelly and waxy clay 
loam; abrupt change from the materials above this layer; tongues or 
og extend downward into the material below; medium to strongly 
acid, 

32 inches +, loose stratified gravel and sand composed chiefly of sandstone 
and shale material; medium to strongly acid in the upper part but in 
a few areas gradually becomes neutral to slightly alkaline at depths 
of 8 to 10 feet. 

The profile varies from that described in texture and thickness of the 
various layers and in depths to loose stratified gravel and sand. In- 
cluded with this soil are a few small areas where loose gravel occurs 
ata depth of 15 to 18 inches. Also included are a few small bodies 
ee an abnormally large quantity of gravel on and in the surface 
soil. 

Use and management—Practically all areas of Chen ango silt loam 
are cultivated. Dairying is the main agricultural pursuit. Corn, 
wheat, oats, clover, alfalfa, timothy, and soybeans are the leading 
crops. The common rotation is made up of corn, wheat or oats, soy- 
beans, and hay. Corn produces 35 to 60 bushels an acre, the yield 
depending upon moisture and the quantity of commercial fertilizer 
used. Yields are materially lower in seasons of abnormally low 
moisture, It is a common practice to use from 150 to 250 pounds of 
commercial fertilizer an acre with wheat, which yields 25 to 35 bushels 
anacre. Oats are not so well adapted as wheat, for moisture supplies 
late in spring and early in summer are low. Under present manage- 
ment oats yield 28.to 35 bushels an acre. 

Sufficient lime to correct soil acidity must be applied before clover 
and alfalfa can be grown successfully. After acidity has been cor- 
rected and sufficient commercial fertilizer has been used, good stands 
of alfalfa are obtained. Small areas close to the larger population 
centers are used for sweet corn, tomatoes, and other vegetables, 


Chenango silt loam, deep phase (Cr).—-Except for having more 
loose stratified gravel at depths of 40 to 60 inches or more, this 
soil compares with Chenango silt loam in profile characteristics. The 
content of gravel on the surface and throughout the soil is usually 
small. Areas are associated with Chenango silt loam. 

Its thicker subsoil makes this phase better for general farm crops 
than other Chenango soils. The deeper subsoil gives better water- 
holding capacity, and organic matter and plant nutrients are not 
leached out so readily. This soil is adapted to the same crops as 
Chenango silt loam but produces higher yields because it has better 
moisture-holding capacity. 
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Chenango silt loam, silted phase (Cv) .—This is a soil occurring 
as long narrow irregular depressions or shallow basins at the base 
of terrace escarpments or slopes. It lies within areas of Chenango 
silt loam, and because of its position, has received an overwash of silt, 
clay, and fine sand from surrounding Chenango soils. Except for 
its brown to dark-brown surface soil, 10 to 18 inches deep, and slightly 
hi ner organic content, this phase has a profile similar to Chenango 
silt loam. 

The soil is cropped about the same as the associated areas of Che- 
nango silt loam and other Chenango soils, but crop yields are somewhat 
higher. Moisture conditions are better and the organic-matter con- 
tent is higher than in Chenango silt loam. 


Chenango silt loam, gently sloping phase (Cr).—Except for hav- 
ing thinner layers in the profile and less depth to stratified gravel and 
sand, this soil has profile characteristics similar to those of Chenango 
silt loam. Areas occur in association with Chenango silt loam, and 
accordingly, as narrow strips between terraces of different levels. 
Slopes range dominantly from 5 to 12 percent, but some extend to 15 
percent. : 

The crops grown are about the same as on Chenango silt loam, but 
yields are somewhat lower. There is some danger that the surface 
soil, with its supply of plant nutrients, may be lost through erosion. 


Chenango silt loam, eroded gently sloping phase (Cs).—Rela- 
tively narrow elongated areas of this soil lie between terraces of 
different levels. Slopes range dominantly from 5 to 12 percent but 
some are as great as 15. From 25 to 75 percent of the surface soil has 
been eroded away. Other than in loss of surface soil and shallower 
depth to loose gravel and sand, the pete is similar to that of 
Chenango silt loam. ‘The present suriace soil, 6 to 7 inches deep, 
is a brownish-yellow to yellowish-brown heavy silt loam to clay loam 
that is extremely low in organic matter. 

Areas of this phase are farmed along with Chenango silt loam and 
associated soils. Crop yields are materially lower than those obtained 
on Chenango silt loam. A rotation that includes a large proportion 
of cover crops and hay crops should be used to prevent further erosion. 


Conotton fine sandy loam (Cv).—This well-drained to somewhat 
excessively drained soil developed on low glaciofiuvial outwash ter- 
races of gravel and sand. It occupies nearly level areas between the 
alluvial (first bottom) soils and the higher lying terraces on which 
Chenango soils developed. It occurs in close association with Conot- 
ton loam and silt loam. 

Profile in cultivated areas: 

0 to 7 inches, light yellowish-brown very friable fine sandy loam; relatively 
low organic content; medium acid. : 

7 to 18 inches, yellowish-brown to pale reddish-brown fine sandy loam to 
light clay loam that becomes somewhat more coherent with depth; 
quantity of gravel variable; medium acid. 

18 inches -++, light grayish-yellow to light yellow loose stratified gravel and 
sand composed chiefly of sandstone and shale. 

The profile may vary from that described in color, texture, and thick- 
ness of the various layers and in depth to loose gravel and sand. 
Included are a few areas on slopes of 5 to 15 percent. These more 
sloping areas are adjacent to stream channels and between the terraces 
and first bottoms. ‘They have less depth to loose gravel and sand. 
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Use and management.—Conotton fine sandy loam is used principally 
for corn, wheat or oats, soybeans, and hay. A small acreage is in 
truck crops. Its light-textured surface soil and subsoil and relatively 
shallow depth to loose gravel and sand make this soil somewhat more 
droughty than Conotton loam and silt loam and not so well suited 
to the crops grown. Yields are materially lower than on Conotton 
silt loam. Alfalfa is probably better adapted than other crops, for 
it is more resistant to drought. The smoother slopes of the included 
sloping areas are farmed to the same crops as are grown on the rest 
of the soil, but are probably best suited to alfalfa-grass mixtures or 
similar meadow crops that withstand drought. 


Conotton gravelly silt loam (Cw).—This well-drained soil de- 
veloped on low-lying glaciofluvial outwash trraces. It occupies nearly 
level areas intermediate between soils of the flood plains and Chenango 
soils on the higher terraces. As with other Conotton soils, however, 
the surface is crossed by a few intermittent narrow shallow channels— 
the courses of temporary streams that cut across the terraces. 

Profile in cultivated areas: 

0 to 7 inches, brown or yellowish-brown friable gravelly slit loam; slightly 
acid. 

7 to-16 inches, light-brown or pale reddish-brown gravelly silt loam; slightly 
acid. 

16 to 24 inches, pale reddish-brown to brown gravelly clay loam; slightly 
acid. 

24 inches +, stratified sand and gravel. 

The quantity of gravel on the surface and in the soil is variable. 

Use and management—The soil is farmed with other Conotton soils. 
The same crops are grown as on Conotton silt loam, but yields are less 
because of droughtiness. 


Conotton loam (Cx).—Low glaciofluvial outwash terraces of gravel 
and sand are occupied by this soil. Relief is nearly level, with a few 
shallow relatively narrow depressions in some areas. There is little 
surface runoff, and internal drainage is good to slightly excessive. 
Areas occupy positions intermediate between alluvial, or flood plains 
soils, and the higher lying terraces on which Chenango soils are 
developed. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to brown friable gritty loam; relatively low 
organic content; some water-worn gravel on the surface; medium acid. 
7 to 15 inches, pale reddish-brown to yellowish-brown friable gritty heavy 
loam ; medium acid. : 
15 to 22 inches, pale reddish-brown or yellowish-brown slightly waxy and 
gravelly light clay loam; Slightly plastic when moist and hard when 
dry; medium acid. . 
22 inches +, light grayish-yellow to light-yellow loose stratified gravel, sand, 
and silt consisting chiefly of sandstone and shale material. 
The profile varies from that described in thickness, texture, and color 
of the various layers and in depth to loose gravel and sand. Included 
are small areas with a gravelly loam surface soil and other small bodies 
where the depth to loose gravel is only about 12 to 14 inches. 

Use and management.—Practically all of Conotton loam is culti- 
vated to corn, wheat or oats, soybeans, and hay. It is somewhat more 
arene ty than Conotton silt loam and produces somewhat lower crop 
yields, 
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Conotton loam, eroded gently sloping phase (Cy).—This soil 
occupies dominantly the 5- to 12-percent slopes of the low terraces 
between the flood plain soils and the higher lying terraces on which 
Chenango soils are developed. About 25 percent or more of the sur- 
face soil has been removed by erosion. The present surface soil in- 
cludes remnants of the former surface soil and some of the subsoil and 
js therefore a pale reddish-brown to yellowish-brown heavy loam. 
The subsoil is like that of Conotton loam. Soil areas of gravelly loam 
are included, and in these depths to gravel and sand may be only 12 
to 15 inches, Also included are small areas where less than 25 percent 
of the surface soil has been removed. 

The milder slopes are cropped with Conotton loam, but yield some- 
what less. The steeper slopes, usually short, are commonly kept in 
grass. 


Conotton silt loam Oa —This soil developed on low glaciofiuvial 
outwash terraces of stratified gravel and sand. It usually occupies a 
position intermediate between the alluvial, or first-bottom, soils and 
the Chenango soils that lie on higher glaciofluvial outwash terraces. 
The relief is for the most part nearly level, but there are a few narrow 
shallow depressions that represent old temporary channels made by 
the streams during flood periods. There is little surface drainage, but 
internal drainage is good to excessive. The natural vegetation 
included oak, maple, ash, and elm. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to brown friable slightly gritty silt loam; 
relatively low organic content; medium acid. 

7 to 16 inches, light yellowish-brown to pale reddish-brown silt loam to 
heavy silt loam that shows a somewhat more distinct reddish color 
when moist; medium acid. 

16 to 25 inches, pale reddish-brown to brown slightly plastic (or waxy) 
gravelly clay loam; breaks into angular chunks of variable size; chunks 
are sue plastic when moist and bard when dry; medium to strongly 
aed, 

25 inches +-, graylsh-yellow to pale-yellow stratified loose gravel and sand, 
chiefly of sandstone and shale material, with smaller quantities of 
igneous and limestone gravel. 

The profile varies in texture, color, and thickness of the various layers, 
in quantity of gravel in those layers, and in depth to loose pravel and 
sand. Included are a few small areas, principally along the outer 
edges of the terraces, where the soil has a gravelly silt loam surface 
texture. 

Use and management.—Practically all of Conotton silt loam has 
been cleared of timber and used for corn, wheat or oats, hay, and soy- 
beans. Moisture relations are somewhat better than those for the 
higher lying Chenango soils, and crops are not so frequently injured 
by flooding that growing fall-sown small grains and hay should be 
discouraged. The nearly level relief precludes erosion as a factor in 
farm management. 

Corn usually follows hay crops in rotation. It yields 35 to 60 bushels 
or more an acre. The higher yields are obtained in years of more 
favorable moisture supply. Wheat yields 20 to 30 bushels an acre, 
and under present management, oats yield 25 to 35 bushels, The soil is 
probably better adapted to wheat than to oats, for it may become 
somewhat droughty early in summer, the time when oats make most 
rapid growth. From 150 to 250 pounds of commercial fertilizer an 
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acre is commonly used with corn and wheat; little fertilizer is applied 
with oats. Hay crops are a mixture of timothy, clover, alsike, and 
alfalfa, or any one of these grown alone. Lime must be used to correct 
acidity before legumes can be grown successfully. Alfalfa is probably 
better adapted than other hay crops, for it has a deeper root system 
and is therefore more drought resistant. Soybeans are taking a more 
important place in the rotation than formerly; they yield 15 to 25 
bushels or more an acre. A relatively small area is in permanent pas- 
ture or forest. 


Conotton silt loam, silted phase (C2).—This soil occurs in long, 

narrow, relatively shallow depressions or channels in association with 
Conotton silt loam. It has been washed from the surrounding areas 
of Conotton loam or has been deposited by the receding floodwaters 
of adjacent streams. The areas often form a boundary between terrace 
levels or grade into the nearby flood-plain soils. Profile characteristics 
are similar to those of Conotton silt loam, except the surface soil is 
thicker, or about 10 to 16 inches deep. 
_ Because it is closely associated with Conotton silt loam and occurs 
in relatively narrow elongated areas, this soil is farmed about the 
same as Conotton silt loam and associated soils. Crops yield somewhat 
more than on the silt loam and are not injured by droughts. 


Eifort silty clay loam (Ha).—This imperfectly drained soil de- 
veloped in relatively small areas where the thin (1 to 4-foot) beds of 
gray fire clay occur on relatively smooth relief. The natural vegeta- 
tion was deciduous trees, including oak, maple, sycamore, and associ- 
ated species. 

Profile in cultivated areas: 

0 to G inches, light grayish-brown to light brownish-gray slightly plastic 
ened clay loam; relatively low organic content; medium to strongly 
acid. 

6 to 12 inches, light brownish-gray to gray heavy silty clay loam that con- 
ea a few light-yellow mottlings in the lower part; medium to strongly 
acid. 

12 to 20 inches, mottled yellow and gray heavy plastic silty clay to clay; 
sticky when wet; medium to strongly acid. 

20 inches +-, gray heavy plastic clay containing an occasional thin layer of 
coal or clay shale, 

The profile may vary from that described in thickness and texture of 
the various layers and in depth to the underlying fire clay. 

Use and management.—Susceptibility to erosion, even on moder- 
ately sloping areas, make this soil not well suited to cultivated crops. 
A few areas are planted to corn, wheat, and clover, but yields are 
usually low. The soil is probably better for permanent pasture or 
forest. Applications of lime sufficient to neutralize acidity must be 
made before clover crops can be grown and before good stands of blue- 
grass and other pasture grasses can be obtained. 


Eifort silty clay loam, eroded phase (Es).—This phase consists 
of areas from which 25 percent or more of the surface soil has been 
removed by erosion. Gullies occur on a few areas. 

Profile in cultivated areas: 

0 to 8 inches, light brownish-gray heavy silty clay loam; not so thick where 
severely eroded; medium to strongly acid. 

8 to 16 inches, mottled yellow and gray plastic silty clay to clay; sticky 
when wet but hard when dry; medium to strongly acid. 

16 inches +-, gray heavy plastic clay. 
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Depth to the underlying gray fire clay varies considerably, depending 
on the extent of erosion. The fire clay is exposed in a few gullies. 

Use and management.—This phase is seldom used for cultivated 
crops. It is better adapted to permanent pasture or forest. 


Elkins silty elay (Ec).—This poorly drained soil occurs in depres- 
sions in the flood plains and in some ot the slack-water terrace areas. 
Although the subsoil may be slack-water clay, the surface soil consists 
of recent alluvial deposits of sediments from residual sandstone and 
shale of the uplands. Owing to the low-lying position, this alluvium 
is very fine textured. The soil occurs in small widely scattered areas, 
including a few on terraces in association with Monongahela and 
Tyler soils. 

Profile in cultivated areas: 

0 to 8 inches, dark brownish-gray to dark-gray granular silty clay; high 
organic-matter content; medium acid. 

8 to 16 inches, dark-gray plastic smooth dense slowly permeable clay, with 
mottlings and irregular splotches of gray, yellow, and brown; medium 
to strongly acid. 

16 to 85 inches, mottled gray, yellow, and brown plastic clay; medium to 
strongly acid, 

35 inches ++, mottled gray, yellow, and brown laminated silt and clay. 

Use and management.—Elkins silty clay is a fertile soil and, where 
adequately drained, is highly productive. It is used chiefly for corn, 
hay, or pasture. Under better management, including adequate drain- 
age, corn yields 25 to 50 bushels, and alfalfa hay, 214 tons an acre. 
Small grains are apt to lodge badly. When dry the soil shrinks, and 
the cracks formed in shrinking may injure roots of crops. 


Gullied land (Eifort and Rarden soil materials) (Ga)—Very 
severely eroded areas of Eifort and Rarclen soils make up this land 
type. Seventy-five percent or more of the surface soil has been re- 
moved by erosion, and many gullies extend to the fire clay or shale 
bedrock. The exposed material is light-gray clay or mottled red and 
yellow clay, both rather impervious to water. Slopes range to 30 
percent. The soil materials of these areas vary from gray clay or 
red and yellow clay to fire clay and shale. As the material is rather 
impervious, much of the rainfall runs off, thus increasing erosion. 

These areas are essentially nonagricultural, but it is desirable to 
have them covered with vegetation—either grass or trees. Once grass 
is established, it will furnish fairly good pasture. 


Gullied land (Muskingum soil material) (Gs).—This land type 
consists of areas that were formerly Muskingum soils. Serious sheet 
and gully erosion have removed a large part of the surface and subsoil 
material. Bedrock is exposed in many places. Gullies occur with 
variable frequency but usually make the land unsuitable for cultivated 
crops or pasture. The land has been practically destroyed for present 
agricultural use and is best allowed to revert to forest. 


Holston fine sandy loam (Ha).—This nearly level to gently slop- 
ing soil developed on slack-water deposits of fine sand, silt, and clay. 
It is the well-drained member of the soil catena that also includes the 
moderately well drained Monongahela and the imperfectly drained 
Tyler. Surface drainage is good to slightly excessive on the sloping 
areas, and internal drainage is good. The natural vegetation was a 
deciduous forest of oak, maple, hickory, and associated species. 
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Profile in cultivated areas: 


0 to 7 inches, light yellowish-brown to grayish-brown fine sandy loam; 
relatively low organic content; medium to strongly acid. 

7 to 16 inches, brownish-yellow to light-yellow fine sandy loam to loam; 
medium to strongly acid. 

16 to 28 inches, light brownish-yellow to yellow silt loam or clay loam; 
somewhat compact in place but breaks into medium-sized subangular 
aggregates; medium to strongly acid. 

28 inches +, brownish-yellow to yellow stratified layers of fine sandy loam, 
fine sand, silt, and clay extending to depths of 8 feet or more; medium 
to strongly acid. 

The profile varies in texture and thickness of the various layers. A 
few areas have had 25 to 75 percent of the surface soil removed by 
erosion. Some areas have a lighter surface texture, and a few are 
mottled brown, yellow, and gray below a depth of 30 inches. Below a 
depth of 28 inches the thickness and sequence of the interbedded layers 
are extremely variable. Where the stratified layers contain an abnor- 
mally large quantity of clay, drainage is somewhat imperfect. A few 
areas in the vicinity of New Philadelphia and Schoenbrun have a 
light-brown surface soil that grades into sandy loam at a depth of 18 
to 20 inches and contains some quartz, sandstone, and shale material. 
Included also are small areas along Conotton Creek where heavy clays 
are at a depth of 3 or 4 feet. Here the subsoil is heavier, more com- 
pact, and slightly mottled below a depth of 30 inches. 

Use and management.—Practically all of Holston fine sandy loam is. 
cleared of timber, and the greater part is cultivated. Since individual 
areas are small and rarely make up a unit as large as an ordinary farm 
field, the land is cultivated along with associated soils. The crop rota- 
tion includes corn, small grains, and hay. Small areas are planted to 
special crops, as melons, strawberries, tomatoes, and sweet corn. Corn 
yields 22 to 45 bushels an acre; wheat, 12 to 25; and oats, 20 to 30. 

The hay crops are timothy, clover, and alfalfa, grown in mixture or 
alone. The surface and subsoil are strongly acid; therefore lime must 
be applied before clover and alfalfa can be grown successfully. 
Alfalfa is probably better adapted than clover. Organic matter 
should be turned under and liberal quantities of commercial fertilizer 
used to maintain and increase soil productivity. Crop rotations 
should include legumes or other green-manure crops. 


Holston silt loam, eroded steep phase (Hs) .—Areas of this phase 
occupy slopes greater than 18 percent on steep narrow terraces escarp- 
ments varying from 10 to 35 feet high. The soil material on these 
slopes is mainly of stratified silts and clays. More than 25 percent 
of the surface soil has been lost through erosion, and a few gullies have 
formed. Included are small areas showing only slight erosion. Also 
included are a few areas that consist of alternate layers of sands, silts, 
and clays. Most of these included areas have numerous gullies. 

Most of Holston silt loam, eroded steep phase, has been cleared and 
is now in pasture or idle. Many areas have a covering of weeds, briers, 
and broomsedge; but some are entirely bare. This land is probably 
best used for forest. 


Hornell silt loam (Hc).—This soil developed on relatively shallow 
deposits of heavy-textured glacial till of the Wisconsin glaciation. It 
is composed chiefly of shale and sandstone materials overlying bedrock 
of soft clay shale. The areas are mostly level to gently sloping, but a 
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few of them exceed 15 percent. The soil occurs in the extreme north- 
western part of the county in association with Wooster and Canfield 
soils. Surface drainage is fair to good; internal drainage is restricted 
in the lower part of the subsoil. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to brownish-gray friable gritty silt loam; low 
organic content; medium to strongly acid. 

7 to 18 inches, light brownish-yellow to pale-yellow friable heavy silt loam; 
medium to strongly aeld. 

18 to 30 inches, mottled gray, yellow, and brown heavy plastic silty clay to 
clay that breaks into medium to large blocky aggregates ; sticky with wet 
and hard when dry; medium to strongly acid. 

80 inches +, mottled gray and brown heavy plastic clay shale, usually several 
feet deep; clay similar to the clay shale on which the Keene soils are 
developed. 

Profile variations are in color, thickness, texture, and numbers of 
rounded pebbles and gravel on the surface and throughout the soil. 
Included are two small areas along the Holmes County line that have 
brownish-gray silt loam surface soil to a depth of 6 or 7 inches, and 
under this, mottled yellow and gray heavy silt loam to silty clay loam. 
Here surface and internal drainage are poorer than in the typical soil. 
Also included are small areas where 25 to about 75 percent of the sur- 
face soil has been removed by erosion. The relief of such areas aver- 
ages somewhat greater than typical for this soil but seldom exceeds 15 
percent. The surface 6 or 7 inches of these areas is light brownish- 
yellow to pale-yellow heavy silt loam that is low in organic content. 

Use and management.—About 80 percent of Hornell silt loam is in 
woodlots or woodland pasture. The rest is used for general farm 
crops and permanent pasture. The heavy texture of the subsoil and 
underlying material and somewhat imperfect internal drainage make 
this soil less productive than the associated Wooster and Canfield soils. 
Crop rotations are necessarily similar to those on the associated soils. 
Under present management.corn yields 20 to 42 bushels an acre; wheat, 
14 to 24; oats, 80 to 36; and mixed hay, 0.8 to 1.5 tons an acre. 

Some areas, affected by springs located on the adjoining higher land, 
remain wet for long periods unless artificially drained. If productiv- 
ity is to be maintained or increased, it is necessary to apply commercial 
fertilizer and sufficient lime to neutralize acidity. Permanent pasture 
is of fair to good quality, but most pastures can be improved by apply- 
ing lime and commercial fertilizer and controlling weeds by proper 
grazing. 

Tilth conditions on the included eroded areas are not so good as those 
on the typical soil, and the organic content is low. A rotation system 
consisting predominantly of cover crops and small grains should be 
used to assist in controlling erosion. Crop yields on these included 
areas are lower than those obtained on the typical soil. 


Keene silt loam (Kxs).—Noncalcareous yellowish-gray clay shale, 
interbedded with sandstone and siltstone, is the material on which this 
soil developed. Areas have 5- to 18-percent slopes and are associated 
with Muskingum soils in the uplands. The larger areas occur where 
clay shale occupies ridge tops.- Surface drainage is moderate to rapid, 
and internal drainage is slow, especially in the lower part of the soil. 
The natural vegetation was deciduous trees, principally oak, ash, 
maple, and elm. 
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Profile in cultivated areas: 


0 to 7 inches, light brownish-gray to yellowish-gray friable gritty silt loam; 
relatively low organic content ; medium to strongly acid. 

7 to 12 inches, grayish-yellow or pale brownish-yellow silt loam to heavy silt 
loam ; medium to strongly acid. 

12 to 16 inches, pale-yellow moderately compact silty clay loam; breaks into 
medium-sized subangular to angular aggregates; medium to strongly 
acid. 

16 to 29 inches, grayish-yellow to dull-brown smooth plastic clay showing 
light-gray mottlings and colorations on cleavage faces and in root chan- 
nels; breaks into medium-sized blocky aggregates, plastic when moist 
and hard when dry; impervious to plant roots and moisture movement; 
medium to strongly acid. 

29 to 45 inches +, mvttled yellow and gray heavy clay shale. 

The profile may vary from the one described in color, texture, and 
thickness of the various layers and in depth to noncalcareous gray clay 
shale. In a few areas the silt loam surface soil grades abruptly at. 
depths of 8 to 9 inches into the heavy clay subsoil. The subsoil in 
some areas is somewhat friable and permeable to moisture. In these 
the underlying soil material usually consists of thinly bedded layers of. 
clay shale and siltstone. 

v se and management—Keene silt loam is one of the more important 
upland soils for the production of cultivated crops. About 95 percent 
of it has been lean of forest and is either cultivated or in permanent 
pasture. About 40 percent of the cleared area is used for corn, oats or 
wheat, and hay. Corn yields 25 to 42 bushels an acre; wheat, 15 to 25; 
and oats, 25 to 88. A few small areas are used for potatoes, which 
produce moderate yields. The hay crops are mainly mixtures of 
clover and timothy, but a small acreage is in alfalfa. Alfalfa is grown 
more extensively than formerly. 

Good rotation practices should be used to maintain and increase pro- 
ductivity and to retard erosion. For best crop yields all available 
organic matter, including barnyard manure and green-manure crops. 
should be turned under; commercial fertilizer should be used; an 
limestone should be applied to correct acidity. Limestone must be 
applied to correct soil acidity before clover and alfalfa can be grown 
successfully. The subsurface soil and subsoil are heavy-textured, and 
clover and alfalfa are therefore occasionally damaged by heaving 
during periods of alternate freezing and thawing. In general the 
rotation system is adjusted to dairying, the main agricultural pursuit 
(pl. 1, A). 

Keene silt loam, eroded phase (Kc).—From 25 to 75 percent of 
the surface soil has been eroded from this phase. It is closely associ- 
ated with other phases of Keene silt loam. The surface soil is slightly 
heavier textured than that of Keene silt loam and relatively low in 
organic content. A few areas with scattered shallow gullies are 
included, 

The soil is cropped in about the same way as the soils with which itis 
associated, but because of erosion, usually yields less than Keene silt 
loam. To maintain productivity, organic matter and commercial 
fertilizer should be applied and a rotation consisting largely of hay 
crops used. 


Keene silt loam, severely eroded phase (ee) erin has re- 
moved at least 75 percent of the surface soil from this phase, and in 
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places, all of the surface soil and part of the subsoil. Areas are 
small, widely separated, and usually associated with other phases of 
Keene silt loam. ‘Toa depth of 6 to 7 inches the surface is light brown- 
ish-yellow to pale-yellow heavy silt loam to silty clay loam, extremely 
low in organic content. ‘The rest of the profile is similar to that of 
Keene silt loam. 

Use and management—This soil is cultivated to corn, wheat or 
cats, and hay, or is in permanent pasture. Tilth is poor, and the sur- 
face soil bakes and puddles easily. Crop yields are low. Management 
that uses all available organic matter, including green manure, and 
employs a high proportion of hay crops in the rotation is essential to 
prevent erosion and maintain productivity. The areas in permanent 
pasture support broomsedge, povertygrass, and small quantities of 
bluegrass and white clover. These pastures can be improved mate- 
rially by using sufficient lime, applying fertilizer high in phosphorus, 
and controlling weeds. 

Keene silt loam, very gently sloping phase (K1z) —Areas of this 

hase occupy slopes of less than 5 percent, largely on ridge tops that 
have good surface drainage but imperfect underdrainage. The soil is 
derived from yellowish-gray clay shale. It is similar to Keene silt 
loam, but the various layers are better developed and somewhat thicker. 
The light brownish-gray silt loam surface soil is usually well devel- 
oped, and the depth to mottling varies from 12 to 16 inches. The soil 
is moderately acid. 

Use and management.—About 90 percent of this phase is farmed. 
As it occurs in small irregular tracts, it is usually farmed along with 
larger bodies of surrounding soils. The same general crops are grown 
ay on associated soils, and yields are about the same or a little higher. 
The hazard of erosion is not so great as on Keene silt loam. 


Keene silt loam, eroded very gently sloping phase (Kx).—This 
soil occurs on 2- to 5-percent slopes from which 25 percent or more of 
the surface soil has been removed by erosion. The surface soil is light 
brownish-yellow to pale-yellow heavy silt loam, relatively low in 
organic content. A few areas with occasional gullies are included. 
This soil is closely associated with other phases of Keene silt loam, 
usually in relatively smal! areas. 

The use of this soil is governed by the extent of the associated soils. 
Tilth is not so good as for the uneroded very gently sloping phase. 
The greater part of the soil is cultivated to corn, wheat or oats, and 
hay. Crops yield somewhat less than on the very gently sloping phase 
of Keene silt loam. 


Keene silt loam, eroded steep phase (Kp) —This phase is made 
up of areas on 18- to 80-percent slopes that have Jost 25 to about 75 
percent of the original surface soil through erosion. A few areas with 
scattered gullies are included. The soil is associated with other phases 
of Keene silt loam and with Muskingum silt loam. In profile character- 
istics it is similar to the eroded phase of Keene silt loam, except its 
various layers are thinner and its depth to clay shale is less. 

A few areas of this phase are cultivated, but crop yields are relatively 
low. The soil is not adapted to cultivated crops because it is too sloping 
and is susceptible to further erosion. The greater part is in perma- 
nent pasture of fair to low quality (pl. 1, B). 
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Keene silt loam, severely eroded steep phase (Ke).—Slopes of 
this phase are greater than 18 percent. Erosion had removed 75 per- 
cent or more of the surface soil, or all of the surface soil and a part 
of the subsoil. The surface soil, 6 to 7 inches deep, is pale-yellow 
heavy silt loam to silty clay loam extremely low in organic content. 
Gullies are numerous in many areas. The soil is associated with the 
other phases of Keene silt loam. . 

Use and. management.—Steepness of slope, eroded condition, and 
susceptibility to further erosion, make this phase unsuitable for cul- 
tivated crops. It is better adapted to forest or to permanent pasture. 
Tilth is poor; the surface bakes and puddles easily under cultivation. 
In the past the land was cleared of timber and cropped or used for 
permanent pasture; now only a few small areas are cultivated to corn, 
wheat, and hay. Yields are extremely low. Most of the land is in 
permanent pasture or left idle. The pasture growth is a mixture of 
poverty grass and broomsedge, with smaller proportions of bluegrass 
and white clover. Broomsedge, briers, sassafras, and sumac grow on 
the idle land. 


Keene-Rarden-Eifort silty clay loams, eroded steep phases 
(Ka).—This is a complex of eroded steep phases of Keene, Rarden, 
and Eifort silty clay loams on slopes greater than 18 percent. More 
than 25 percent of the surface soil has been removed by erosion, and 
some areas have many gullies. Surface drainage is rapid; internal 
drainage is somewhat restricted in the subsoil. 

The medium to strongly acid surface soil, 6 to 8 inches deep, varies 
from grayish-yellow to light grayish-brown heavy silt loam to silty 
clay. The subsoil varies from mottled light-gray and yellow to brown- 
ish-yellow or reddish-brown silty clay to clay. Outcrops of the under- 
lying bedrock alternate from nonealeareous gray fire clay to clay shale. 
The bedrock formations are variable in thickness but are sufficiently 
thin to prohibit the mapping of the individual soils. Thus, the 
complex has the characteristics of all three soils, and the profile varies 
within short distances, depending upon the kind of material from 
which it is developed. 

All of this complex has been cleared of timber, but it is now idle 
or in permanent pasture. Because of the numerous shallow to deep 
gullies and general eroded condition of the surface soil, this complex 
is best used for permanent pasture or forest. 


Killbuck silt loam (Kx).—Light-colored alluvial deposits on dark 
soil materials of the larger stream flood plains constitute this soil. 
Surface drainage is fair; underdrainage, poor. 

Profile in cultivated areas: 


0 to 12 inches, grayish-brown or brownish-gray friable silt loam; lower 2 
inches show some brown streaking; medium acid. 


12 to 18 inches, very dark-gray or very dark brownish-gray heavy silty clay 
loam ; medium acid. : 


18 to 24 inches, mottled dark gray, yellow, and brown heavy silty clay loam 
to silty clay. 


24 inches +, mottled yellow, brown, and gray silty clay. 
The depth of the overlying light-colored soil varies from 8 to 16 inches 
or more. 


Use and management.—Most of this soil is used for pasture, but a 
few areas have been drained and cultivated. Under present manage- 
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ment corn yields 35 to 63 bushels, and hay—commonly mixed timothy, 
alsike, and redtop—yields 114 to 2tons anacre. ‘The areas not drained. 
are best used for pasture. 


Lobdell silt loam (La).—This nearly level soil developed on al- 
luvium in association with well-drained Chagrin silt loam. It occurs 
along the Tuscarawas River and other streams that flow from the 
glacial area north of the county. Internal drainage is somewhat 
restricted. 

Profile in cultivated areas: 

0 to 9 inches, grayish-brown to pale-yellow friable silt loam; slightly acid 
to neutral. 

9 to 18 inches, brownish-yellow to pale-yellow heavy silt loam; slightly acid 
to neutral. 

18 inches +, mottled gray, yellow, and brown silt loam to silty clay loam 
containing dark concretions of iron material; variable texture and color 
but layer commonly consists of-alternate layers of silt, clay, and fine 
sand. 

The depth to mottling is variable. The better drained areas are 
mottle-free to 25 inches. Included are some areas that have a loam 
or fine sandy loam surface texture. 

Use and management.—Most of Lobdell silt loam is cultivated. 
Under present management, corn, the most important crop, yields 30 
to 54 bushels an acre: The soil is not well adapted to small grains 
because of the danger of flooding. Some areas have been tiled. Hay 
crops commonly consist of a mixture of timothy and clover, though 
there is an increased interest in alfalfa-grass mixtures. The cropping 
system used and yields obtained depend largely upon the frequency of 
floods. The crops grown on the included loam and fine sandy loam 
are about the same as those grown on Lobdell silt loam. The wetter 
areas of these inclusions are in permanent pasture. 


Lobdell silt loam, high-bottom phase(Ls).—In profile character- 
istics this phase is similar to Lobdell silt loam. Its occurrence on. 
slightly higher elevations above the streams, where flood hazard is 
not so great, permits a somewhat more diversified system of crop 
rotation. Corn, wheat or oats, soybeans, and hay are the principal 
crops. In any given year yields compare with those obtained on 
Lohdell silt loam, but the average over a period of 10 years is higher 
on this phase because there is less loss from floods. 


Made land, mine pits, and dumps (M).—This nonagricultural 
land type includes’ coal-mine dumps, rock quarries, coal-stripping 
areas, clay pits, gravel pits, and filled land. Pits from which gravel 
is obtained for road construction and industrial purposes usually 
occur on stream terraces. A number of the large dumps made b 
strip coal mining, principally those near Dundee, have been reforested, 
but others are barren or support only a scant growth of brush, briers, 
and some coarse grass. Made land also includes waste material and 
refuse adjacent to the refractory plants. 


Monongahela silt loam (Ma) .—This soil developed on.slack-water 
deposits of noncalcareous silt, clay, and finesand. It is the moderately 
well drained member of the soil catena that also includes the well- 
drained Holston and the imperfectly drained Tyler. The relief is 
nearly level to gently undulating, the slopes not exceeding 5 percent. 
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A, Dairy cattle feeding on rotation pasture on Keene silt loam; small apple 
orchard, on left. 

3B, Farmstead on Keene soils. Corn on left of barn and pasture in foreground on 
Keene silt loam, eroded phase; permanent pasture on Keene silt loam, eroded 
steep phase, in left background, 


Soil Survey of Tuscarawas County, Ohio PLATE 2 


A, Rotation cropland on nearly level Monongahela silt loam in foreground and 
poor grade pasture on Muskingum silt loam, severely eroded steep phase, in 
background. Note the numerous gullies on the Muskingum soil, probably the 
result of overgrazing or improper erosion control. 

B, Typical fair to low quality permanent pasture on Monongahela silt loam in 
foreground and Muskingum silt loam, eroded steep phase, in background. 
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Most areas occupy terraces in the valleys of the Tuscarawas River 
and Conotton, Stillwater, and Sugar Creeks. The native vegetation 
was deciduous trees, including oak, maple, elm, and ash. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to light brownish-gray smooth friable silt loam 
of relatively low‘organic content ; medium to strongly acid. 

7 to 18 inches, pale-yellow or light brownish-yellow friable heavy silt loam 
to silty clay loam that breaks into coarse granules or small subangular 
aggregates; medium to strongly acid. 

18 to 80 inches, mottled gray, yellow, and brown somewhat plastic silty clay 
loam to silty clay; somewhat impervious to moisture and plant roots; 
medium to strongly acid. 

80 inches +, mottled gray, yellow, and brown interbedded layers of clay, 
silt; and fine sand; thickness of layers variable; medium to strongly 
acid in upper part but gradually changes to neutral or slightly alkaline 
below a depth of 7 or 8 feet. 

Profile variations are in color, texture, and thickness of the various 
layers. The subsurface and subsoil of a few small included areas 
have a loam texture and are not so heavy textured as Monongahela silt 
loam. Also included are small areas that have a heavy silt loam 
surface soil to a depth of 5 or 6 inches and then, after an abrupt 
change, tough dense clay. Such areas are somewhat more poorly 
drained than the typical soil. 

Use and management.—Approximately 95 percent of Monongahela 
silt loam is cleared of timber and now farmed. Crop rotation sys- 
tems in general use include corn, wheat or oats, hay (pl. 2,4), and an 
occasional crop of soybeans. Corn usually follows hay or soybeans 
in rotation; it yields 24 to 54 bushels an acre. Under present man- 
agement wheat follows either soybeans or corn and yields 13 to 26 
bushels an acre. Oats are not so well adapted as wheat; yields range 
from 20 to 35 bushels an acre. Hay crops (pl. 2, B) are a mixture of 
timothy, clover, and alfalfa or either clover or alfalfa grown alone. 
Soybeans, increasingly important in crop rotations, usually follow 
‘corn or small grains and yield 15 to 25 bushels an acre. 

Commercial fertilizer is generally used for corn and wheat; some 
farmers fertilize soybeans and clover. To obtain better yields, tile 
drains should be installed in some areas, especially those where the 
heavy clay material is less than 3 feet deep. The stands of legumes 
and their yields depend upon application of enough lime to neutralize 
soil acidity and the use of a commercial fertilizer relatively high in 
phosphate. 


Monongahela silt loam, eroded phase (Mc).—This phase occurs 
on terrace areas where slopes range from 0 to 5 percent. It has 
aoeahed on stratified silt and clay with some sand and is associated 
with the other Monongahela soils. Erosion has removed 50 percent 
or more of the surface soil. The present surface soil, 6 or 7 inches 
deep, is pale-yellow heavy silt loam to silty clay loam, extremely low 
in organic content. | 

Loss of part of the surface soil has caused poor tilth and lowered 
the supply of plant nutrients. Crop rotations are governed largely 
by the associated soils but usually include corn, wheat or oats, and 
hay. Crop yields are considerably lower than those obtained on 
Monongahela silt loam. 

954115—53——4 
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Monongahela silt loam, undulating phase (Mr).—Small bands 
of this soil occur dominantly on 5- to 10-percent slopes between dif- 
ferent terrace levels or at the junction between terrace and upland 
areas. In profile characteristics it is similar to Monongahela silt 
loam, but its surface soil is usually somewhat heavier textured and 
lower in organic content, and the various layers are thinner. Where 
this soil lies between terraces and uplands there is usually a narrow 
band where material has washed from the surrounding uplands onto 
the surface soil, Areas having this overwash approach Zaleski silt 
loam in characteristics but are included with this phase because of 
small extent. 

Most of this phase is cultivated to corn, wheat, and hay, but yields 
are somewhat. less than those obtained on Monongahela silt loam. 
Erosion is potentially severe. To keep erosion under control it is 
necessary to incorporate all available organic matter and to apply 
erosion control practices. 


Monongahela silt loam, eroded undulating phase (Mp).—This 

hase is on slopes of 5 to 10 percent and occurs in long narrow bands 
Foiwean different terrace levels or at the junction between terrace and 
upland areas. Approximately 50 percent or more of the surface soil 
has been removed by erosion. The surface 6 or 7 inches, or that part 
of the soil now plowed, is pale-yellow heavy silt loam to silty clay 
loam extremely low in organic content and poor in tilth conditions. 

Rotations practiced on this phase are governed largely by the as- 
sociated soils. Crop yields are ebtiaiderably lower than those 
on Monongahela silt loam. Erosion control should be practiced to 
retard loss of surface soil. Any crop rotation should consist domi- 
nantly of cover crops and hay crops, and the soil should never be 
allowed to remain idle during winter and early spring. 


Monongahela silt loam, light-textured subsoil phase (Mz).— 
Lighter textured subsoil and underlying material distinguish this soil 
from Monongahela silt loam. To a depth of 15 or 20 inches the two 
are essentially the same, but below that depth this phase has alternate 
layers of brownish-yellow silt, fine sand, and gravelly material. 
Drainage conditions are somewhat better in this soil, but mottling 
occurs at about the same depth as in Monongahela silt loam. 

Practically all of this phase is now cultivated. It warms earlier 
in opens than Monongahela silt loam and produces slightly better 
yields. 


Monongahela silt loam, eroded light-textured subsoil phase 
(Ms).—Except for having lost 50 percent or more of its surface soil 
through erosion, this phase is similar to the light-textured subsoil 
phase of Monongahela silt loam. It occurs in association with the 
other Monongahela soils on the terraces developed from slack-water 
material. The surface soil, 6 or 7 inches deep, is pale-yellow to light 
brownish-yellow heavy silt loam to silty clay loam very low in organic 
content. 

Use and management.—Tilth is poor, and careful management and 
crop rotation must be used to prevent further erosion. The soil is 
cultivated to corn, wheat or oats, and hay, but yields are considerably 
lower than on Monongahela silt loam, light-textured subsoil phase. 
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A few areas are in permanent pasture of fair to poor quality. If pro- 
ductivity is to be maintained or increased, commercial fertilizer and 
organic matter must be applied regularly. 


Muskingum fine sandy loam (Mz).—This well-drained to exces- 
sively drained soil developed largely on coarse-grained sandstone. 
It occurs on undulating to sloping relief, mostly on slopes of 5 to 18 
percent. The small scattered areas are associated with other Musk- 
ingum soils. Many are less than 5 acres in extent and occur on the 
higher somewhat isolated ridges. 

Profile in cultivated areas: 

0 to 7 inches, light grayish-brown or grayish-yellow fine sandy loam; rela- 
tively low organic content; strongly acid. 

7 to 18 inches, light-yellow, or light brownish-yellow sandy loam to loamy 
sand containing various quantities of partly weathered coarse-grained 
sandstone fragments; strongly acid. 

18 inches ++, partly weathered coarse-grained sandstone bedrock. 

The profile varies in texture and thickness of the layers and in depth 
to sandstone bedrock. The depth to bedrock is extremely variable. 
In short horizontal distances the depth may vary from 10 to 25 inches. 

Use and management.—Agriculturally, Muskingum fine sandy loam 
is relatively unimportant. Only about 5 percent is cultivated to farm 
crops; the rest is in forest, idle land, or permanent pasture. It is 
not well adapted to cultivated crops, and yields are generally low. 
‘The idle land includes areas formerly cultivated that are now covered 
with briers, brush, and various weeds. The growth in permanent 
pastures is a mixture of broomsedge and poverty grass with small 
quantities of bluegrass. This soil is probably better for permanent 
pasture or forest than cultivated crops. 


Muskingum fine sandy loam, eroded phase (Mx).—This phase 
has lost 25 percent or more of its surface-soil through erosion. It 
occurs on the ridge tops and slopes in association with the other 
phases of Muskingum fine sandy loam. Slopes do not exceed 18 per- 
cent. The surface soil, a light brownish-yellow to yellowish-brown 
fine sandy loam, is low in organic content and contains many small 
-partly weathered sandstone fragments. The depth to sandstone bed- 
‘rock is less than for Muskingum fine sandy loam. 

A few narrow ridge tops have been included. Also included are 
a few severely eroded areas that have lost 50 percent or more of the 
surface soil, or all of the surface soil and a part of the subsoil. In 
these areas bedrock is closer to the surface than in the typical eroded 
phase. 

Use and management.—This phase has been cleared of timber and 
is now in permanent. pasture, cultivated, or left idle. The growth in 
permanent pastures is poverty grass and broomsedge mixed with rela- 
tively small proportions of bluegrass and white clover. Use of suffi- 
cient lime and commercial fertilizer and the control of weeds would 
increase the livestock-carrying capacity of permanent pastures. Corn, 
wheat, and a mixture of timothy and clover are grown; yields are 
slightly lower than those obtained on Muskingum fine sandy loam. 
The idle land consists of areas once cultivated that now support a 
growth of broomsedge, briers, sassafras, sumac, and various weeds. 
The included severely eroded areas, unadapted to cultivated crops, 
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are in low quality pasture or idle. Poverty grass, briers, sassafras, 
and weeds grow on the idle land. 


Muskingum fine sandy loam, very gently sloping phase (Mo).— 
Slopes for this phase are less than 5 percent, and erosion has not been 
significant. The areas are mapped on broader ridge tops in associa- 
tion with other phases of Muskingum fine sandy loam. The: soil 
profile is similar to that of Muskingum fine sandy loam. 

Much of this phase is cultivated to corn, wheat or oats, and hay. 
Yields are somewhat higher than those obtained on Muskingum fine 
sandy loam. Part of the area is in permanent pasture, and a smaller 
part is in timber. 


Muskingum fine sandy loam, steep phase (Mw).—he long nar- 
row bands of this soil, generally occur on the upper part of slopes ad- 
jacent to ridge tops. The profile is somewhat similar to that of 

uskingum fine sandy loam, except the surface and subsoil layers are 
thinner, are usually lower in organic content, and contain more of 
rounded partly weathered rock fragments. 

Use and management.—Because of its 18- to 80-percent slopes, this 
soil is susceptible to erosion when cultivated and is better for forest 
or permanent pasture than for cultivated crops. Approximately 70 
percent or more is in forest—a mixture of oak, maple, yellow-poplar 
(tuliptree), hickory, and ash. Only about 5 percent is used for corn, 
wheat, and hay. Crop yields are considerably lower than those ob- 
tained on Muskingum fine sandy loam. The area not forested is in 
permanent pasture or is idle. Permanent pastures support poverty 
grass, broomsedge, weeds, and a small proportion of bluegrass and 
white clover. 


Muskingum fine sandy loam, eroded steep phase (Mz).—This 
soil occurs on slopes of 18-to 80 percent and is usually associated with 
the steep phase of Muskingum fine sandy loam. About 75 percent 
of the surface soil has been removed by erosion. Drainage is exces- 
sive and there are occasional gullies. The surface soil, 6 or 7 inches 
of light brownish-yellow fine sandy loam, is low in organic content 
and contains a considerable quantity of small partly weathered sand- 
stone fragments. The depth to sandstone bedrock is usually less than 
12 inches. Included are small severely eroded areas where most of 
the surface soil and a part of the subsoil have been eroded. Many of 
these areas contain gullies, some of which extend down to the bedrock. 
For the included areas the depth to bedrock averages less than 10 
inches. 

Use and management.—Areas of this phase have been cleared of 
timber, and in the past have been used either for permanent pasture 
or cultivated crops. Now, a large part of the area is in permanent 
pasture or idle; only a small percentage is cultivated. Crop yields 
are low because the soil has unfavorable slopes, a shallow profile, 
and a low supply of organic matter and plant nutrients. Broom- 
sedge, poverty grass, and small amounts of bluegrass and white clover 
grow in the permanent pastures. Thq idle areas support weeds, 
sumac, sassafras, broomsedge, and a few scattered clumps of blue- 
grass and clover. This phase is better for forest than for permanent 
pasture or cultivated crops. The included severely eroded areas are 
of extremely low agricultural value and are best used for forest. 
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Muskingum fine sandy loam, very steep phase (Mr) .—This phase 
occurs on slopes greater than 30 percent. Profile characteristics are 
similar to those of Muskingum fine sandy loam, except the surface 
and subsoil layers are considerably thinner and depth to bedrock is 
less, Practically all areas are in forest—probably the best use, be- 
cause slopes are steep and the soil droughty. 


Muskingum fine sandy loam, eroded very steep phase (Mm) .— 
Slopes for this soil exceed 30 percent, and up to 75 percent of its sur- 
face layer has been eroded away. A few areas have occasional gullies, 
The soil is associated with other phases of Muskingum fine sandy 
loam. It includes a few severely eroded areas from which 75 percent 
of the surface soil, or all of the surface soil and a considerable part of 
the subsoil, has been removed by erosion. Gullies extend to bedrock 
in several of these included areas. 

At present this soil is in low quality permanent pasture or idle. Be- 
cause it is steep and susceptible to erosion, the land is better for forest 
or permanent pasture than for cultivated crops. The included sev- 
erely eroded areas are not suitable for either permanent pasture or 
cultivated crops and are best used for forest. 


Muskingum silt loam (Mq).—A complexity of conditions is rep- 
resented in this soil, which varies from place to place according to 
the character and thickness of the underlying interbedded sandstone, 
siltstone, and shale. It is widely distributed over the county, occupy- 
ing narrow ridge tops and slopes of the upland areas, Slopes range 
from 5 to 18 percent, but are mostly greater than 8 percent. Surface 
runoff is good to excessive, and internal drainage is good to somewhat 
excessive. The native vegetation is deciduous forest, principally oak 
and hickory with associated species in lesser numbers. 

Profile in wooded areas: 


0 to 2 inches, dark brownish-gray to dark yellowish-gray gritty friable silt 
loam ; relatively high organic content, medium to strongly acid. 

2 to 7 inches, yellowish-gray to brownish-gray gritty friable silt loam; low 
organic content ; medium to strongly acid. (In cultivated areas this and 
the layer above are mixed together, giving a light yellowish-gray to 
light brownish-gray gritty friable silt loam that is low in organic 
content. ) 

7 to 21 inches, light brownish-yellow to yellowish-brown gritty friable silt 
loam to heavy silt loam; contains Imany small angular sandstone and 
shale fragments; medium acid. 

21 inches +-, interbedded sandstone, siltstone, and shale bedrock, 


Another characteristic profile: 


0 to 2 inches, grayish-brown to brown friable silt loam; relatively high 
organic content; medium to strongly acid. 

2 to 7 inches, yellowish-gray to light brownish-yellow silt loam; low organic 
content and relatively free of rock fragments. (This and the above layer 
are mixed together in cultivated areas, giving a light brownish-yellow 
smooth friable silt loam that is relatively low in organic content.) 

7 to 14 inches, yellowish-brown to brownish-yellow friable silt loam con- 
taining few, if any, rock fragments; medium acid. 

14 to 20 inches, yellowish-brown to brownish-yellow heavy silt loam to silty 
clay loam with a few light-gray mottlings or streaks in the lower part; 
medium acid. 

20 to 22 inches, light-yellow to light brownish-yellow friable gritty silt loam 
containing many small partly weathered sandstone and shale fragments; 
medium acid. ; 

22 inches +, interbedded shale and sandstone bedrock, 
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This soil varies in color, texture, and thickness of the various layers 
and in depth to and kind of underlying bedrock formation. Where 
it is developed predominantly on siltstone and shale, the subsoil is 
somewhat heavier textured than typical. Since the bedrock forma- 
tions are in many places thinly bedded and lie nearly horizontal, areas 
of Muskingum silt loam mapped on the sloping positions have devel- 
veloped from a variety of materials. Thus, the profile changes con- 
siderably in short horizontal distances. 

Use and managemert.—Areas of Muskingum silt loam occurring on 
the broader ridge tops or on relatively uniform slopes are cultivated to 
corn, wheat or oats, and hay. The soil is not well adapted to grain 
crops because it is shallow, susceptible to erosion, and naturally low 
in organic matter and plant nutrients. In common practice 150 to 250 
pounds of commercial fertilizer an acre are applied for corn; some 
farmers use a side dressing of nitrate fertilizer gr superphosphate in 
addition. For wheat, a crop probably better adapted than corn, most 
farmers use 150 to 250 pounds or more of commercial fertilizer an acre. 

Among the hay crops are alfalfa, and clover and timothy mixed. 
Enough lime to neutralize soil acidity must be used to grow clover 
and alfalfa successfully. Lime is usually applied at least once in @ 
rotation when the soil shows need for it. Alfalfa is gaining in 
importance and gives good to excellent stands if the land is limed, 
sufficient commercial fertilizer high in phosphate used, and a good 
seedbed is prepared. A few coninercal apple and peach orchards 
give fair to good yields when properly maintained. 

“Much of this soil is in permanent pasture supporting principally 
poverty grass, broomsedge, cinquefoil, various weeds, briers, and a 
sparse growth of redtop, bluegrass, and white clover. A good pasture- 
improvement program, including: proper liming, fertilization, and 
control of weeds, will greatly increase the livectoek -carrying capacity. 
Many areas that have been cleared of trees and cultivated are now 
idle and grown up to briers, sumac, sassafras, and a variety of weeds. 


Muskingum silt loam, eroded phase (Ms).—Areas of this phase 
have lost 25 to 75 percent of the surface soil through erosion. A few 
of them have occasional gullies. The surface soil, or the upper 
6 or 7 inches of the profile, is light brownish-yellow to light yellowish- 
brown silt loam, which is extremely low in organic content and usually 
contains many small partly weathered sandstone and shale fragments. 
Bedrock of sandstone, siltstone, and shale occurs at a somewhat shal- 
lower depth than in Muskingum silt loam. 

Use and. management.—Areas of this phase have been cleared of 
timber and used for cultivated crops or permanent pasture. At 
present corn, wheat, and hay (pl. 38, A) are grown, and yields are 
somewhat lower than those obtained on Muskingum silt loam. This 
phase is probably best suited to alfalfa and clover or permanent pas- 
ture. To establish a satisfactory stand of legumes or permanent 
pasture, apply sufficient lime and commercial fertilizer. The more 
sloping areas are probably better for permanent pasture than culti- 
vated crops. 


Muskingum silt loam, severely eroded phase (Mv). —This phase 
occupies 5- to 18-percent slopes where 75 percent or more of the 
surface soil, or all of the surface soil and part of the subsoil, has 
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been removed by erosion. Gullies occur frequently. The surface 
layer, 6 or 7 inches deep, is light brownish-yellow to light yellowish- 
brown silt loam to heavy silt loam. It is very low in organic content 
and contains many small sandstone and shale fragments. The depth 
to sandstone, siltstone, and shale bedrock, usually about 12 to 14 
inches, is considerably less than for Muskingum silt loam. 

Use and management.—This soil was once cultivated, but most of 
it is now idle or in permanent pasture. The depth to underlying 
bedrock and the shallowness of the surface soil and subsoil make this 
phase somewhat droughty, and it is occasionally difficult to maintain 
good pasture. Many of the permanent pastures are of poor quality, 
consisting principally of poverty grass, broomsedge, and weeds, with a 
small proportion of bluegrass and white clover. Briers, weeds, sassa- 
fras, and sumac, and a small proportion of bluegrass grow on idle 
areas. This phase is probably better for permanent pasture or forest 
than cultivated crops. Permanent pastures can be improved greatly 
by using sufficient lime and commercial fertilizer and by controlling 
weeds. Attempts to grow alfalfa have met with varying success. 


Muskingum silt loam, colluvial phase (Mr).—Material washed 
from higher lying areas of Muskingum soils is the source of this: 
phase. It occurs at the heads of drainageways and along the lower 
part or at the foot of steeper slopes. It has no definite profile, as it 
consists of a mixture of silt, fine sand, clay, and rock fragments of 
various sizes. The surface soil, 6 to 7 inches deep, is usually grayish- 
brown or light yellowish-brown silt loam of variable but usually rela- 
tively low organic content. This layer is underlain by a mixture of 
silt loam, silty clay loam, and some clay in which there are many 
sandstone and shale-fragments. Sandstone and shale bedrock occurs. 
at depths of 30 to 40 inches. Included are small areas from which 
25 percent or more of the surface soil and, in some instances, part 
of the subsoil has been eroded. 

Use and management.—Utilization of this soil is limited by the 
relief and extent of the adjoining soils. Areas associated with terrace: 
or alluvial soils are cultivated in about the same way as the associated 
soils. Crop yields vary considerably, depending upon the composi, 
tion of the colluvial material, Under present management corn yields 
32 to 56 bushels an acre; wheat, 15 to 28 bushels. The included eroded 
areas are used chiefly for hay or pasture, but a few are cropped along 
with adjacent terrace areas. According to the extent of erosion, the 
quality of pasture varies from fair to poor. 


Muskingum silt loam, very gently sloping colluvial phase 
(Mz).—Slopes for this phase are less than 5 percent, but it is other- 
wise similar to the colluvial phase. The two soils are in somewhat 
isolated areas occupying similar positions, but the more gentle slopes 
of this phase make it somewhat better suited to cultivated crops. The 
crops grown—corn, wheat, and hay—yield somewhat more than they 
do on the colluvial phase. Much of the land is in permanent pasture, 
and a few areas are used as farmstead sites. 


Muskingum silt loam, steep phase (My).—This soil occurs on: 
slopes of 18 to about 30 percent. In profile characteristics it is es- 
sentially the same as Muskingum silt loam, except its surface and 
subsoil layers are thinner and it is usually not so deep to bedrock. 
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The soil is mapped in association with the other phases of Muskingum 
silt loam. 

Practically all this phase is now in forest consisting chiefly of oak 
and hickory. Small areas are in permanent pasture. The land is 
not well adapted to cultivated crops, for it is susceptible to erosion 
and droughty. 


Muskingum silt loam, eroded steep phase (Mr).—Areas_with 
slopes of 18 to about 30 percent are occupied by this phase. From 
25 to 75 percent of the surface soil has been removed by erosion. Oc- 
casional gullies occur in a few areas. The profile is similar to that 
of the eroded phase of Muskingum silt loam, but the various layers 
are thinner and the depth to bedrock is considerably less. 

Use and management.—This steep soil has all been cleared of forest 
and is now in permanent pasture, cultivated, or left idle. Only a 
few areas are planted to corn (pl. 8, B), wheat, or hay. Yields are 
low. Fair to good stands of alfalfa have been obtained after applying 
sufficient lime and fertilizer. Permanent pastures are of fair to poor 
quality but can be greatly improved by properly controlling weeds 
and by using lime and a commercial fertilizer relatively high in 
phosphate. 


Muskingum silt loam, severely eroded steep phase (Mw).— 
More than 75 percent of the surface soil, or all the surface soil and part 
of the subsoil, has been removed from this phase by erosion. ‘The 
remaining surface material is a light brownish-yellow to light yellow- 
ish-brown heavy silt loam containing many sandstone, siltstone, and 
shale rock fragments. The organic content is extremely low, and in 
numerous areas rock fragments interfere with cropping. The depth 
to bedrock probably is about 10 to 12 inches. Slopes of this phase 
range from 18 to 80 percent. 

Use and management.—Areas of this soil have been cleared of timber 
and were once used for permanent pasture or crops. Now, they are 
in permanent pasture or left idle. The permanent pasture is usuall 
of poor quality, consisting largely of broomsedge, poverty grass, an 
briers, with only a small portion of bluegrass and white clover. The 
idle land includes areas once cultivated and now supports broomsedge, 
briers, sassafras, and sumac, and small patches of bluegrass. This 
phase is not adapted to cultivated crops and is better suited to forest 
or permanent pasture (pl. 3, 7). 


Muskingum silt loam, very steep phase (M2).—Slopes of this 
phase are greater than 30 percent. The profile is comparable with that 
of Muskingum silt loam, but the various layers are considerably 
thinner and the depth to bedrock is less. Sandstone and shale frag- 
ments on the surface and through the soil usually interfere with 
cultivation. 

Use and management—Practically ali areas of this phase are in 
forest consisting mainly of oak, hickory, buckeye, and associated 
species. A few small areas are in permanent pasture, but it is difficult 
to maintain good pastures because the soil is very steeply sloping and 
consequently susceptible to erosion. Forest is a better use for this 
soil than either permanent pasture or cultivated crops. 


Muskingum silt loam, eroded very steep phase (Mv).—Slopes 
for this phase are greater than 30 percent, and 25 to 75 percent of the 
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A, Farmstead on Muskingum soils. Corn on Muskingum silt loam, eroded phase, 
in background; permanent pasture on severely eroded steep phase on right; 
and rotation pasture of timothy and clover in foreground. 

8B, Cultivated Muskingum soils: Corn on Muskingum silt loam, eroded and eroded 
steep phases, in background; rotation pasture on severely eroded steep phase in 
background, Note gullies in the pasture. 

C, Locust and pine plantings—an effective erosion control—on Muskingum silt 
loam, severely eroded steep phase, in background. 


Soil Survey of Tuscarawas County, Ohio PLATE 4 


A, Typical landscape in area of soils derived from sandstone and siltstone mate- 
rials: Corn on Philo silt loam; rotation pasture (lower slopes) on Muskingum 
and Tuscarawas silt loams; and permanent pasture (upper slopes) on Muskin- 
gum silt loam, eroded steep phase. 

B, Farmstead showing comparative land utilization. Cultivated field on nearly 

-Jevel Philo silt loam in foreground and permanent pasture with seattered 
shrubs and trees on Muskingum silt loam, severely eroded phase, in hackzround. 

C, Philo silt loam in foreground ; rotation pasture on Tuscarawas and Muskingum 
silt loams in center; and cut-over forest on Muskingum silt loam, steep phase, 
in background. 
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surface soil hag been eroded away. A few areas are gullied. The soil 
has been cleared of timber and is now largely in permanent pasture or 
idle. Permanent pasture is of fair to poor quality; idle land supports 
largely poverty grass, broomsedge, briers, sassafras, and sumac, Steep 
slopes and susceptibility to erosion make this phase better for forest 
or pasture than cultivated crops. 


. Muskingum silt loam, severely eroded very steep phase (Mx).— 

This soil has slopes greater than 30 percent. Erosion has removed 
75 percent or more of its surface soil, or all of the surface soil and part 
of the subsoil. Many small gullies, some of which extend to bedrock, 
are present in most of the areas. The surface and subsoil are usually 
less than 12 inches thick, and numerous rock fragments are on the 
surface and through the profile. Included are a few small areas that 
would have been separated as rough gullied land if the total extent. 
had been greater. These areas were formerly Muskingum soils but 
now consist of a network of gullies extending to bedrock of sandstone 
and shale. The surface soil and subsoil have been removed from most 
of them, leaving the bedrock exposed. 

Because of the steep slopes and severe erosion, this phase is better 
adapted to forest than to either permanent pasture or cultivated crops. 
The included rough gullied land is worthless for agriculture and it is 
difficult for trees to establish themselves on it. 


Muskingum stony fine sandy loam (M3).—This well-drained to- 
excessively drained soil is similar to Muskingum fine sandy loam in 
profile characteristics but on its surface are stones ranging from one 
to several feet in diameter that interfere with or prohibit cultivation. 
Slopes range from 5 to 18 percent. The soil is now largely in timber ; 
only a few acres are in permanent pasture. 


Muskingum stony fine sandy loam, eroded steep phase (M1).— 
Erosion has removed 25 percent or more of the surface soil from this 
phase. Slopes are greater than 18 percent, and sandstone fragments. 
and boulders on the surface prohibit use of the soil for cultivated crops. 
Most of the land has been cleared of timber and is now in permanent 
pasture. It is probably better for forest than for either pasture or 
cultivated crops. Included are a few uneroded areas still in forest.. 


Muskingum stony silt loam (M5).—This well drained to exces- 
sively drained soil developed on interbedded sandstone, siltstone, and 
shale of the uplands. It occurs on 5- to 18-percent slopes and is widely 
scattered throughout the county in association with other Muskingum 
soils. The profile characteristics are similar to those of Muskingum 
silt loam, except sandstone rocks of variable size are on the surface 
in numbers sufficient to interfere seriously with or prohibit cultivation. 
The stones vary from about 6 inches to several feet in diameter. 

About 95 percent of this soil remains in timber. Small isolated 
areas are in permanent pasture. Because of the large number of 
boulders, the land is not suitable for tillage and is probably best 
used for forest. 


Muskingum stony silt loam, eroded phase (M6).—Erosion has 


removed 25 percent or more of the surface soil from this phase. Stones 
are too numerous on the surface to permit cultivation. Slopes range 


58 SOIL SURVEY SERIES 1938, NO. 32 


from 5 to 18 percent. The soil areas occur in association with Mus- 
kingum stony silt loam and are widely scattered through the county. 
This soil is now idle or in permanent pasture. 


Muskingum stony silt loam, very gently sloping phase (M8).— 
This soil occurs in association with Muskingum stony silt loam and 
is similar to it in profile characteristics, development, and degree of 
stoniness. Slopes of this phase, however, are less than 5 percent. 
Practically all the land supports a growth of mixed hardwoods; only 
a few small areas are in permanent pasture. Surface stones are too 
numerous to permit cultivation. 


Muskingum stony silt loam, very steep phase (M9).—This phase 
occurs on slopes greater than 30 percent. It has a profile somewhat 
similar to that of Muskingum stony silt loam, but the surface and 
subsoil layers are considerably thinner. Stones on the surface pro- 
hibit cultivation. Practically all this soil is in forest; only small 
open patches are in permanent pasture. ; 


Muskingum stony silt loam, eroded very steep phase (M7).— 
Erosion has removed 25 percent or more of the surface soi! from this 
phase, and there are occasional gullies. The slopes are greater than 
30 percent. The land has been cleared of timber and now supports a 
growth of povertygrass, broomsedge, bluegrass, white clover, and 
various kinds of sassafras and sumac. The soil is better adapted to 
forest than to pasture. : 


Muskingum-Brooke complex (formerly Westmoreland silty 
clay loam) (Mc).—This land has a complexity of soil conditions. 
It was called Westmoreland silty clay loam in earlier surveys in the 
State. It occurs on upland areas where soils are developed on rela- 
tively thin interbedded layers, or strata, of sandstone, siltstone, shale, 
and limestone. The thickness and sequence of the bedrock formations 
are variable, but limestone is usually a minor constituent. Slopes 
range from 5 to 18 percent. Surface drainage is good to excessive, and 
internal drainage is variable, depending upon the bedrock formation. 

Washing and creeping of the material down the slope has resulted 
in a complex mixing, and that part of the complex developed on or 
below the strata of limestone is only slightly acid to neutral. This is 
essentially a complex of Muskingum and Brooke soils, together with 
an integral mixture of materials having characteristics of both these 
soils. The Muskingum soil profile is described under the Muskingum 
silt loam type. Brooke soils are developed on limestone and are not 
extensive enough to be mapped separately in this county. 

Profile of Brooke silty clay loam: 

0 to 6 inches, brownish-gray to grayish-brown plastic silty clay loam; 
variable but usually low organic content; slightly acid to neutral. 

6 to 14 inches, light brownish-yellow to pale-yellow dense plastic clay 
breaking into blocky aggregates; plastic when moist, hard when dry; 
slightly acid to neutral, 

14 to 20 inches, pale-yellow or grayish-yellow tough plastic clay; small 
partly weathered limestone fragments occur in lower part of this layer; 
neutral to slightly alkaline, 

20 inches +, limestone bedrock. 

The profile of Brooke silty clay loam varies in color, texture, and 
thickness of the various layers and in depth to limestone bedrock. 
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Use and management—Although practically all this complex has 
been cleared of timber, only about 15 percent is cultivated. The rest is 
used for permanent pasture or is left idle. The cultivated areas are 
usually farmed along with associated soils. Among the crops grown 
are corn, wheat or oats, and a mixture of clover and timothy. Yields 
are variable, depending upon the extent and. influence of limestone 
material. Under present management corn yields 34 to 58 bushels 
an acre; wheat, 19 to 31 bushels; oats, 38 to 47 bushels; and mixed hay, 
1.4 to 2.7 tons. 

Because of their heavy textures some of the soils making up this 
complex require special handling and. should be cultivated within 
narrow moisture limits. The soils, especially those that have been 
decidedly influenced by limestone, are well adapted to permanent 
pasture. As the reaction of the surface and subsoil is only slightly 
acid to neutral, it is relatively easy to obtain and maintain good 
stands of bluegrass and white clover. A few areas are in alfalfa, but 
the heavy texture of the surface and subsoil of some of the soils in the 
complex results in some damage to alfalfa plants from heaving. 


Muskingum-Brooke complex, eroded phases (formerly West- 
moreland silty clay loam, eroded phase) (Mu).—The phases in 
this complex have 5- to 18-percent slopes and occur where 50 percent 
or more of the surface soil, or all of the surface soil and part of the 
subsoil, has been removed. Gullies occur on many areas. Except for 
color of the surface soils, the profiles of these soils are similar to those 
of the Muskingum-Brooke complex. The profile of the Muskingum 
soil is described under Muskingum silt loam, eroded phase; that of 
the Brooke soil is light brownish yellow. 

Use and management.—A few areas without gullies are farmed with 
the uneroded complex, but yields are low. The land is largely in 
permanent pasture, Areas influenced by limestone have a fair stand 
of bluegrass and sweetclover, whereas areas of Muskingum silt loam, 
eroded phase, support a sparse growth of briers, broomsedge, and 
poverty grass. 


Muskingum-Brooke complex, eroded steep phases (formerly 
Westmoreland silty clay loam, eroded steep phase) (Mr).—This 
complex consists of mixed areas of Muskingum and Brooke soils occur- 
ring on slopes of 18 to 30 percent. A large part or all the surface 
soil has been removed by erosion, and gullies are common. This land 
is seldom cultivated but is used for permanent pasture or forest. 
Pasture is of fair to poor quality, and reforestation of most areas 
is desirable. 


Muskingum-Upshur-Brooke complex (formerly Belmont silty 
clay loam) (M10).—This mixture of soils occurs where interbedded 
sandstone, noncaleareous and calcareous shale, calcareous red clay - 
shale, and limestone are in such small areas that it is impractical to 
separate the soils developed on the various formations. The forma- 
tions are extremely variable in thickness and grade into each other 
in such a complicated manner that the complex has been established 
to take care of the resultant soil mixture. Profiles of Muskingum silt 
loam, Upshur clay, and Brooke silty clay loam are included in this 
complex, together with numerous intermediate profiles, The relief 
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is slightly undulating to gently rolling, Slopes range from about 5 
to 18 percent, but a few ridge-top areas of less than 5-percent slope 
have been included. Surface drainage is good to excessive; internal 
drainage is somewhat variable, depending on the bedrock formation. 

Use and management.—About 85 percent of this complex has been 
cleared of timber and used principally for permanent pasture; about. 
10 percent is cultivated; the rest isin timber. The growth of pasture 
is determined largely by the quantity of limestone and calcareous shale 
present and its quality varies from poor to excellent. The better pas- 
tures are on areas where limestone and calcareous shale crops out or 
immediately below such places where the soil is influenced by these. 
formations. 

Among the cultivated crops are corn, wheat, and oats, and a com- 
paratively small acreage of hay. Under present management corn: 
yields 83 to 54 bushels an acre, the actual yield depending upon pre- 
vious cropping practices, the quantity of commercial fertilizer used,. 
and seasonal conditions. Wheat yields 18 to 30 bushels an acre. Some 
crop losses occur on the heavier soils of this complex because of frost 
heaving in winter and early in spring. On areas that have been in-. 
fluenced by limestone and calcareous shale formations fairly good 
stands of clover and alfalfa can be obtained, but losses are occassion-- 
ally great because of winterkilling and the heavy texture of the sub- 
soil in some places. 


Muskingum-Upshur-Brooke complex, eroded phases (formerly 
Belmont silty clay loam, eroded phase) (Mi1).— These phases oc- 
cur on slopes of 5 to 18 percent and have lost 25 percent or more of 
their surface soil through erosion. They are associated with the un- 
eroded complex on the uplands in relatively small scattered areas. 

In profile characteristics this complex is similar to the complex of 
uneroded phases, except its surface 6 or 7 inches is low in organic 
content and includes a part of the subsoil. Tilth is generally poor, 
and the plant-nutrient supply is low. A few areas are cultivated to- 
corn, wheat or oats, and hay, but yields are low. These soils are better 
adapted to permanent pasture. 


Muskingum-Upshur-Brooke complex, eroded steep phases (for- 
merly Belmont silty clay loam, eroded steep phase) (M12).—Mix- 
tures of Muskingum, Upshur, and Brooke soils occurring on slopes of 
18 to 30 percent make up this complex. Erosion has removed 50 per- 
cent or more of the surface soil, and there are a few gullies. 

Only a small part of the cleared land is used for cultivated crops, 
which include corn, wheat, and oats. The yields are relatively low. 
Most of the soil is used for permanent pasture, which is of poor to 
excellent quality, depending upon the influence of the limestone and 

_ealcareous shale. 


Philo loam (Pa) .—This soil of the alluvial flood plains has formed 
from alluvium washed from upland soils developed on sandstone, 
siltstone, and shale and from soils on the associated terraces. It is 
a member of the soil catena that includes the well-drained Pope and 
the poorly drained Atkins soils, 

Profile in cultivated areas: 


0 to 7 inches, light grayish-brown to light brownish-gray friable loam; rela- 
tively low organic content; medium to strongly acid. 
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7 to 20 inches, pale-yellow to light brownish-yellow friable loam to silt loam; 
medium to strongly acid. 

20 inches +, mottled gray, yellow, and brown loam to silty clay loam; below 
a depth of 20 inches very uniform, usually consisting of alternate layers, 
variable in thickness, of loam, fine sand, silt, and some clay ; medium acid. 


The profile varies in texture, color, and thickness of the various layers. 
Included are small areas having a fine sandy loam surface texture 
that are underlain by loamy sand or sandy loam material. Some 
areas that have mottled gray, yellow, and brown subsoil at a depth of 
about 12 inches have poorer drainage than the typical soil. 

Use and management.—Most of Philo loam is subject to flooding, 
and the crop rotation therefore consists chiefly of corn and soybeans, 
with small proportions of hay and small grains. A considerable part 
‘is in permanent pasture or forest. Under present management corn 
yields 27 to 54 bushels an acre. The higher yields are obtained during 
seasons of favorable moisture. Because of the danger of flooding, 
Small grains are not well adapted. Clover and alfalfa produce fair 
to good yields after enough lime has been applied to neutralize soil 
acidity. Permanent pastures support a growth of bluegrass, broom- 
‘sedge, and white clover. 


Philo silt loam (Ps).—This nearly level soil formed from alluvium 
‘washed from areas of upland soils developed on sandstone, siltstone, 
and shale and from soils on the associated terraces. It is a member 
-of the soil catena that includes the well-drained Pope and the poorly 
‘drained Atkins soils. Areas occur principally along smaller streams 
and drainageways, especially those that drain sandstone and shale 
uplands and slack-water silt and clay terraces. Occasionally, the soil 
is somewht removed from the channel of the larger streams and is 
associated with Pope soils. Internal drainage is somewhat restricted 
in the lower part of the profile. 

Profile in cultivated areas: 


0 to 7 inches, light grayish-brown to light brownish-gray friable silt loam; 
variable but usually relatively low organic content ; medium to strongly 
acid, 

7 to 18 inches, pale-yellow to light brownish-yellow heavy silt loam that 
breaks into medium-sized granules; medium to strongly acid. 

18 inches -+-, mottled gray, yellow, and brown silt loam to silty clay loam, 
variable in texture and color; usually consists of alternate layers, or 
stratifications, of silt, clay, and fine sand. 


Profile variations are in color, texture, and thickness of the various 
layers. A few included areas have dark-brown silt loam surface 
layers that are somewhat higher in organic content. Some of the 
small areas are somewhat better drained than typical, but mottling 
occurs below a depth of 25 inches. In the northeastern part of the 
county and in other scattered areas, the subsoil below a depth of 18 
to 20 inches is heavy silty clay or clay. This inclusion occurs where 
streams have cut through the slack-water terraces of silt and clay and 
have subsequently deposited silty material of stratified silt and clay. 

Use and management.—Approximately 90 percent of Philo silt loam 
‘is used for cultivated crops or pasture (pl. 4). The principal crops 
are corn and hay; oats and soybeans are grown occasionally. Under 
present management, corn yields 27 to 54 bushels an acre. Higher 
yields may be obtained if sufficient commercial fertilizer has been used 
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and weather has been favorable. Under better management oats 
yield 20 to 30 bushels an acre. The soil is not well suited to small 
grains because there is danger of flooding. The hay crop is usually 
a mixture of timothy and clover, but small areas are in alfalfa. 
Liming is essential for production of clover and alfalfa. Some 
areas have been tile-drained, and a few open ditches are in use. Crop 
rotations and yields depend largely upon the number and frequency of 
floodings, which vary from year to year and from place to place. 


Philo silt loam, high-bottom phase (Pc).—This phase has essen- 
tially the same profile as Philo silt loam but is not subject to such fre- 
quent flooding. Its occurrence on slightly higher positions in the 
alluvial flood plains permits a somewhat more diversified system of 
crop rotation, which includes corn, wheat or oats, soybeans, and hay. 
Crop yields are comparable to those obtained on Philo silt loam in any 
given year, but average yields obtained over a period of 10 or more 
years are somewhat higher because crops are more frequently lost on 
the lower lying soil. 


Pope fine sandy loam (Pp).—Alluvium washed from upland soils 
developed on sandstone and shale and from soils on associated terrace 
areas is the material on which this soil developed. It is the well- 
drained member of the soil catena that includes the moderately well 
drained Philo and the poorly drained Atkins soils. Areas occur 
chiefly where coarse-grained sandstone outcrops are extensive, often 
as narrow intermittent strips along or near the banks of stream 
channels. 

Profile in cultivated areas: 

0 to 7 inches, light grayish-brown to light yellowish-brown very friable fine 
sandy loam; relatively low organic content; medium to strongly acid. 

7 inches -+, yellowish-brown to brownish-yellow fine sandy loam to fine sand ; 
subsoil texture somewhat variable and may include relatively thin layers 
of coarse sand and gravel; medium to strongly acid. 

The profile varies in the texture of surface soil and subsoil. Included 
are a few areas with a loamy sand surface texture and others that 
contain considerable quantities of coarse sand and have gravel on the 
surface. 

Use and management.—The use of Pope fine sandy loam is often 
governed by the use made of adjacent alluvial soils. Thus, many 
small areas are cultivated to crops that give unsatisfactory yields. 
The soil is somewhat droughty because of its porous surface soil and 
subsoil and therefore its use for crops is often limited. Under present 
management corn yields 15 to 30 bushes an acre; wheat, 12 to 20 
bushels. Much of the area is in permanent pasture or is allowed to 
remain idle. 


Pope loam (Pr).—Stream bottoms throughout the county are oc- 
cupied by this nearly level soil, which occasionally occurs in relatively 
large areas. It has developed on alluvium washed from areas or up- 
land soils formed from sandstone, siltstone, and shale and from soils on 
associated terrace areas. It is the well-drained member of the soil 
catena that includes the moderately well drained Philo and the poorly 
drained Atkinssoils. Internal drainageis good. The natural vegeta- 
tion was deciduous trees, principally ash, maple, elm, sycamore, and 
cottonwood. : 
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Profile in cultivated areas: 


0 to 7'inches, light grayish-brown to light yellowish-brown friable loam; 
relatively low organic content; medium to strongly acid. 

7 to 15 inches, yellowish-brown to brownish-yellow loam to heavy loam with 
thin pockets or bands of fine sandy loam and silt loam; medium to 
strongly acid. 

15 inches +-, stratified layers, variable in thickness, of brownish-yellow loam, 
fine sandy loam, silt loam, sandy clay, and sand, with an occasional layer 
of gravel; medium acid. 

The profile varies in texture and thickness of the various layers. In- 
cluded are small areas that have an upper subsoil of fine sandy loam. 

Use and management.—More than 95 percent of Pope loam has been 
cleared of forest and is used for crops. Because of flood danger, the 
principal crops are corn and wheat. The corn yields 30 to 48 bushels 
an acre; the higher yields are obtained on the more productive areas 
and when seasons are favorable. The soil is well adapted to wheat, 
oats, and other small grains, but only small areas are planted to these 
crops because of the danger of floods. Hay crops include a mixture of 
timothy, clover, and some alfalfa; a few areas are in clover or alfalfa. 
Enough lime to neutralize acidity must be applied before alfalfa and 
clover can be grown successfully. Soybeans, more important in the 
crop rotation than formerly, are swell adapted to this soil because 
seeding takes place after the spring and early summer floods. 


Pope loam, high-bottom phase (Pr).—This phase has essentially 
the same profile characteristics as Pope loam but occupies a slightly 
higher position in the flood plains. Practically all of it is cultivated 
to corn, wheat or oats,and clover. Crop yields are about equal to those 
on Pope loam. The slightly higher position of this soil permits use 
of a somewhat more diversified rotation, however, and there is less loss 
from flooding. 


Pope silt loam (Pa).—The parent material for this nearly level 
soil is alluvium washed from areas of upland soils developed on sand- 
stone, siltstone, and shale and from associated soils on terraces, It is 
the well-drained member of the soi] catena that includes the moder- 
ately well drained Philo and the poorly drained Atkins soils. Internal 
drainage is good. The larger areas occur principally along Stillwater 
and Sugar Creeks and to a lesser extent along the many drainageways 
of the county, occasionally as relatively narrow bands that are adja- 
cent to the larger streams and associated with Philo soils. The natural 
vegetation was deciduous trees, principally ash, elm, sycamore, and 
cottonwood. 

Profile in cultivated areas: 

0 to 7 inches, light grayish-brown to light yellowish-brown smooth friable 
silt loam; relatively low organic content; medium to strongly acid. 

7 to 30 inches, yellowish-brown to brownish-yellow friable heavy silt loam 
to silty clay loam; medium to strongly acid. 

30 inches +, stratified layers of brownish-yellow silt, fine sand, sand, and 
some gravel; arrangement and thickness of these layers vary. 
Profile variations are in color, texture, and thickness of the various 
layers. A few areas have a dark grayish-brown surface soil higher 
in organic content than typical. Some small areas have a silty clay 

loam surface texture. 
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Use and management.—About 90 percent of Pope silt loam has been 
cleared of timber and is now used for cultivated crops or permanent 
pasture. Because of danger of flooding, rotations consist principally 
of corn and hay, though an occasional crop of oats or soybeans is 
grown. Under present management corn yields 33 to 60 bushels an 
acre, the higher yields being obtained during seasons of favorable 
weather where better management practices are followed, The soil 
is well adapted to small grains, but danger of flooding discourages 
growing them. The hay is principally a mixture of timothy and 
red and alsike clovers, but a few areas are in alfalfa. Lime enough 
to correct acidity must be applied for the successful growing of 
legumes. Permanent pasture supports a mixture of bluegrass and 
sue one Narrow bands of forested areas are adjacent to stream 
channels. 


Pope silt loam, high-bottom phase (PxH).—This phase occurs at 
a slightly higher position than Pope silt loam and is flooded less fre- 
quently. The profiles of the two soils are essentially the same, but: this 
phase has some subsoil development. The crop rotation consists of 
corn, wheat or oats, and hay, with an occasional crop of soybeans. 
Crop yields average about the same as those on Pope silt loam, but 
losses caused by flooding are considerably less. 


Rarden silt loam (Ra).—Shale or clay shale varying from olive 
drab or pale green to pale red is the material on which this soil de- 
veloped. Areas are mapped in the uplands in close association with 
Maseingtim silt loam. The relief ranges from 5 to about 18 percent. 
Surface drainage is good to slightly excessive; internal drainage is 
somewhat restricted in the lower subsoil. Characteristic of this soil, 
and the principal difference between it and Keene silt loam, is the 
reddish-brown color of the upper subsoil and the subsoil layers. 

Profile in cultivated areas: 

0 to 6 inches, light grayish-brown to light yellowish-brown friable silt loam ; 
low organic content ; medium to strongly acid. 

6 to 12 inches, yellowish-brown to brownish-yellow heavy silt loam that 
breaks into medium-sized granules; medium to strongly acid. 

12 to 16 inches, ight brownish-yellow silty clay loam with reddish-brown 
streaks and thin seams of light gray; breaks into medium-sized angular 
aggregates that are slightly plastic when moist and hard when dry; 
medium to strongly acid. 

16 to 30 inches, reddish-brown to brownish-yellow heavy plastic silty clay 
to clay showing many blotches of gray and brownish red; reddish 
coloration becomes wore pronounced with depth; material has mottled 
appearance when broken out, breaking into blocky aggregates that 
are plastic when moist and hard when dry; medium to strongly acid. 

30 inches ++, olive-drab or greenish-gray noncaleareous clay shale; contains 
a few partly weathered sandstone fragments. 

The profile may vary from that described in color, texture, and thick- 
ness of the various layers and in depth to the clay shale bedrock. In- 
cluded are a few smal] areas that have a heavy silt loam to silty clay 
loam surface soil, part of which has been removed by erosion. ‘These 
areas would have been included with the eroded phase if they had been 
of sufficient size. In these included areas the color of the subsoil and 
the degree of mottling vary. 

Use and management.—Practically all areas of Rarden silt loam 
have been cleared of timber and cultivated or used for permanent pas- 
ture. At present, however, only about 5 percent of the land is cul- 
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tivated. Corn, wheat or oats, and hay are the main crops. Under 
present management corn yields 25 to 48 bushels an acre; oats, 25 to 
40 bushels; and hay crops, consisting of a mixture of timothy and 
clover, 1 to 1.7 tons. This soil is frequently farmed with associated 
smoother phases of Muskingum soils. Its use is-largely governed by 
the size of individual areas and the extent of the areas with which it 
is associated. 

The soil is naturally low in organic matter and plant nutrients, 
To retard erosion and maintain crop yields, the crop rotation should 
consist predominantly of small-grain and hay crops. The larger areas 
are in permanent pasture of fair to poor quality. Use of sufficient lime 
and commercial fertilizer and control of weeds are essential if the 
livestock-carrying capacity of pasture is to be maintained or increased, 
A few areas of this land remain in forest. 


Rarden silt loam, eroded phase (Rs).—This upland soil occurs’ 
on slopes of 5 to 18 percent, and 25 to 75 percent of its surface soil 
has been removed by erosion. The surface soil, to a depth of 6 or 7 
inches, is light grayish-brown to reddish-brown heavy silt loam to 
silty clay loam, extremely low in organic content and plant nutrients. 
Tilth is poor; the surface soil cakes and puddles easily under cultiva- 
tion. The rest of the profile is similar to that of Rarden silt, loam, 
except the various layers are somewhat thinner and the depth to clay 
shale bedrock is less. 

Included are areas, marked with the letters “SG,” that would have 
been separated as the severely eroded phase if the total extent has 
been larger. Much of the surface soil, or all of the surface soil and 
part of the subsoil, of this inclusion has been removed by erosion. 
The surface 6 to 7 inches of this inclusion is reddish-brown to light 
yellowish-brown heavy silt loam to silty clay loam or silty clay thac 
is low in organic content and plant nutrients. 

Use and management.—All areas of Rarden silt loam, eroded phase, 
have been cleared of timber in the past and have been either cultivated 
or used for permanent pasture. Lack of erosion control has resulted 
in the loss of a large part of the organic matter and plant nutrients, 
and therefore crop yields are materially lower than those obtained on 
Rarden silt loam. ‘The two soils and those associated with them are 
cropped in about the same way. Corn, oats, and hay, including clover 
and timothy, are grown. A few areas are planted to soybeans and 
wheat. . Permanent pasture, fair to poor in quality, usually consists 
predominantly of poverty grass and broomsedge, with smaller pro- 
portions of bluegrass and hits clover. 

A pasture-improvement program including use of sufficient lime and 
commercial fertilizer and the control of weeds is essential. These 
practices have been followed by a few farmers but are not in general 
use. A few of the more severely eroded areas are probably better for 
forest than either pasture or cultivated crops. 

The included severely eroded areas havé all been cleared and used 
for cultivated crops or permanent pasture, but only a few of them are 
now cultivated. Yields are extremely low, and the land is largely 
idle or in poor quality pasture. 


Rarden silt loam, very gently sloping phase (Rc).—This phase 
occurs on 0- to 5-percent slopes and occupies the smoother ridge tops 
954115—53——5 
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inthe uplands. It isclosely associated with the other phases of Rarden 
silt loam and with Muskingum silt loam. Surface drainage is fair to 
good, but internal drainage is somewhat restricted in the lower part 
of the subsoil. The profile characteristics are similar to those of 
Rarden silt loam, except that the depth to clay shale bedrock is usually 
slightly greater and the various layers are thicker. 

Included with this soil are some eroded areas where more than 25 
percent of the surface soil has been removed by erosion. Here, the 
surface soil, to a depth of 6 or 7 inches, is light brownish-gray to 
yellowish-brown heavy silt loam. to silty clay loam that is low in 
organic content. Tilth for these included areas is poor, and the sur- 
face bakes and puddles to some extent under cultivation. 

Use and management—Much of Rarden silt loam, very ently acy 
ing phase, is cultivated to corn, wheat or oats, and hay. Crop yields 
are equal to or slightly greater than those obtained on Rarden silt 
loam. This mildly sloping soil is not so susceptible to erosion as 
Rarden silt loam. Its use is governed largely by its area and by the 
extent of the associated soils. Where it occurs on the ridge tops as long 
relatively narrow areas associated with the steep Muskingum soils, it is 
usually left in forest or is in permanent pasture. Where the areas are 
of sufficient size to cultivate, they are better adapted to crops. Only 
a small part of the included eroded areas are cultivated to general 
farm crops, and yields are somewhat lower than from the uneroded 
areas. These inclusions are mostly in medium- to low-grade perma- 
nent pasture or are left idle. 


Riverwash (Ro).—This mixture of gravel, sand, and silt has ac- 
cumulated in small bands in the channel of the Tuscarawas River or 
in narrow bands along the banks of the river channel. Most areas 
are not stable, and each flooding either deposits material or washes 
away part of that already deposited. This land has practically no 
agricultural value. A few areas are devoid of vegetation, but some 
maintain a scant growth of willows, weeds, and briers. 


Seepy land (Muskingum and Keene soil materials) (Sa).—Seeps 
or springs have saturated this material and keep it permanently wet. 
The areas are scattered throughout the upland in association with slop- 
ing Muskingum and Keene soils. A few of the places have been 
drained artificially by tiling the springs or seepage spots, but generally 
they are not cultivated and are in permanent pasture or forest. 


Tilsit silt loam (Ta).—This nearly level to very gently sloping soil 
has a slope range of 0 to about 5 percent. It occupies upland areas 
and usually occurs as long relatively narrow strips in the middle of 
the broader ridge tops, with Wellston soils on either side and Mus- 
kingum soils occupying the sloping areas. Bedrock consists of strati- 
fied siltstone, sandstone, and shale. Surface drainage is fair to good; 
internal drainage is somewhat restricted in the lower subsoil. The 
native vegetation consisted of deciduous trees, including oak, hickory, 
ash, elm, and maple. 

Profile in cultivated areas: 

0 to 7 inches, light grayish-brown to light yellowish-brown smooth friable 
silt loam; relatively low organic content ; medium to strongly acid. (Sur- 


face 2 or 3 inches in wooded areas is dark grayish-brown and has a 
relatively high content of organic matter.) 
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7 to 15 inches, light brownish-yellow to pale-yellow friable heavy silt loam; 
breaks into coarse granules or small subangular aggregates easily crushed 
when moist; moisture and plant roots penetrate this material easily; 
medium to strongly acid. 

15 to 24 inches, pale-yellow heavy silt loam to silty clay loam; breaks into 
medium-sized subangular aggregates; some gray and brown mottling in 
lower part; medium to strongly acid. 

24 to 45 inches, mottled gray, yellow, and brown heavy silt loam to silty 
elay loam; pervious to moisture movements and to plant roots where 
the heavy silt loam texture is encountered but somewhat impervious 
where the silty clay loam texture occurs; contains a few small partly 
weathered sandstone and shale fragments in lower part. 

45 inches ++, interbedded sandstone, siltstone, and shale formations. 

Profile variations are in color, thickness, and texture (except. the sur- 
face texture) of the various layers and in depth to bedrock. Where 
this soil developed predominantly on siltstone and shale materials, 
the lower subsoil is silty clay loam to silty clay that develops siltpan 
or claypan characteristics. Here, the subsoil is somewhat more im- 
pervious to moisture and plant roots than in areas where it developed 
on sandstone. The depth to underlying bedrock varies from 30 to 50 
inches or more. 

Use and management.—Practically all of Tilsit silt loam has been 
cleared of forest and is now in crops. The crop rotation consists 
mainly of corn, wheat or oats, and hay, though small acreages of 
soybeans are grown. The soil is naturally low in plant nutrients and 
organic matter. Constant replenishment of these elements is necessary 
for the maintenance and improvement of crop yields. Corn yields 24 
to 48 bushels an acre; wheat, 12 to 23 bushels. 

Commercial fertilizer is commonly applied to both corn and wheat, 
though the quantity and analyses vary somewhat. The hay crops are 
timothy or clover grown alone or both of these mixed with some alsike 
clover, The surface and subsoil are medium to strongly acid ; sufficient 
lime to neutralize acidity must be applied before good stands of leg- 
umes can be obtained. Under good management this soil will produce 
satisfactory yields of all general crops. 


Tuscarawas silt loam (Tzs).—Areas of this soil have developed 
along the lower slopes, at the heads of small drainageways, and on 
outwash fans extending from mouths of gullies or steep ravines. The 
material is washed chiefly from the associated Muskingum or Keene 
soils of the uplands. Slopes are usually less than 12 percent, but a 
few areas in the western part of the county are steeper. This soil 
differs from the colluvial phase of Muskingum silt loam in having a 
better developed subsoil and greater depth to bedrock. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown friable silt loam ; 
relatively low organic content ; medium to strongly acid, 

7 to 18 inches, light brownish-yellow to light yellowish-brown heavy friable 
silt loam to silty clay loam; slightly compact in place; usually free 
of rock fragments; medium to strongly acid. 

18 to 40 inches, light yellowish-brown heavy silt loam to silty clay loam, 
mottled and streaked with light gray and brown; lower part variable 


in texture and color, often showing thin seams or layers of contrasting 
texture. 


40 inches +, bedrock of sandstone, siltstone, and shale. 
The profile varies in color, texture, and thickness of the various layers. 
A few areas have many small sandstone and shale fragments on the 
surface and throughout. 
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Use and management.—Most of Tuscarawas silt loam is in perma- 
nent pasture; about 10 percent is cultivated, and about 15 percent is in 
forest. Many areas are used as building sites. The permanent pas- 
ture is a mixture of poverty grass, broomsedge, native weeds, and a 
small proportion of bluegrass and white clover. The main cultivated 
crops are corn, wheat, oats, and a mixture of timothy and clover. 
Under better management corn yields 25 to 45 bushels an acre; wheat, 
12 to 23; and oats, 20 to 35. 


Tuscarawas silt loam, eroded phase (Tc).—Slopes for this phase 
range from 5 to about 20 percent; 50 percent or more of the surface 
soil has been removed by erosion, and there are occasional gullies. 
The surface soil, 6 or 7 inches deep, is light yellowish-brown to light 
brownish-yellow heavy silt loam to light silty clay loam that is very 
low in organic content. The rest of the profile is similar to that of 
Tuscarawas silt loam. Areas occur in close association with the 
uneroded silt loam, between soils developed on slack-water terraces and 
upland areas of Muskingum soils. 

Use and management.—Tilth is poorer than for Tuscarawas silt 
loam, and extremely careful management is necessary to prevent fur- 
ther erosion. The soil is farmed with associated soils, and crop rota- 
tions include corn, wheat or oats, hay crops, and occasionally a crop 
of soybeans. Yields are materially below those obtained on the un- 
eroded soil. A few areas are used for permanent pasture of fair to 
poor quality. Use of sufficient lime and commercial fertilizer and 
control of weeds are necessary for increasing the carrying capacity 
of pastures. 


Tyler silt loam (Tp).—This nearly level soil developed on stratified 
slack-water silts and clays. It is a member of the soil catena that also 
includes the well-drained Holston and the moderately well drained 
Monogahela. It occurs on slack-water terraces in the valleys of the 
numerous streams and rivers that were flooded during the last glacia- 
tion. Surface drainage is slow, and internal drainage is imperfect. 
Artificial drainage is necessary for the successful growing of cultivated 
crops. This is usually accomplished with title drains or, in some 
instances, with open ditches. The native vegetation is deciduous trees, 
pricipally oak, maple, ash, and elm. 


Profile in cultivated areas: 


0 to 7 inches, light gray to light brownish-gray smooth friable silt loam; 
very low organic content. (Surface 2 or 3 inches in wooded areas is 
dark brownish gray and relatively higher in content of organic matter.) 

7 to 14 inches, mottled gray, yellow, and brown heavy silt loam; breaks 
into medium- to large-sized granular aggregates easily crushed into 
small aggregates; medium to strongly acid. 

14 to 35 inches, mottled light-gray and yellow silty clay loam; breaks into 
medium-sized subangular or blocky aggregates, slightly plastic when 
moist and hard when dry; somewhat impervious to moisture movement 
and to plant roots; medium to strongly acid. 

35 inches +, laminated and stratified layers of gray and pale-yellow silt 
and clay extending downward to depths of several feet ; oceasional thin 
layer of fine sand or gravel; thickness, sequence, and presence of layers 
extremely variable; medium to strongly acid. 


The profile varies in color, thickness, and texture of the various layers. 
In some areas the surface soil is very light gray and contains many 
small, firm, rounded iron coneretions. Where the soil grades into 
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Chenango and other soils developed on outwash material, the surface 
and subsoil layers contain variable quantities of small rounded gravel, 
and the underlying material contains moré gravel and sand than the 
typical profile. In a few areas, where the surface 7 to 10 inches lies 
directly on heavy plastic clay, natural drainage is somewhat poorer 
than typical. A few included areas have lost 50 percent or more of 
the surface soil through erosion. In these areas relief is generally 
somewhat more sloping but usually less than 8 percent. The 6- to 
7-inch surface soil in eroded areas is light brownish-gray heavy silt 
loam to silty clay loam, faintly mottled with yellow and brown. 

Use and management.—About 50 percent of Tyler silt loam is 
planted to cultivated crops; the rest is used for forest and permanent 
pasture. 

In the rotation system used corn, wheat or oats, hay and an occa- 
sional crop of soybeans or other field crops are grown. The soil 
should be drained artificially before being used for cultivated crops. 
Most of the areas have sufficient artificial drainage for cultivation, but 
a few need more adequate drainage. Corn yields 15 to 36 bushels an 
acre, the actual yield depending largely upon weather, adequucy of 
drainage, use of commercial fertilizer, and state of soil ertility. 
Small grains are not well adapted. Fall-sown small grains, as wheat 
and rye, are occasionally severely damaged by alternate freezing 
and thawing and by heaving. Wheat yields 10 to 15 bushels an acre; 
oats, 18 to 30 bushels. The hay crops are a mixture of timothy and 
red clover with some alfalfa, or any of these three grown alone. The 
included eroded areas are used largely for corn, wheat or oats, and 
hay. The rotation is governed by the associated soils. The organic 
content as well as the plant-nutrient supply for included areas is 
lower than in the normal soil, and crop yields are naturally somewhat 
lower. 

Sufficient lime must be applied to this soil to neutralize the acidity 
before clover and alfalfa can be grown successfully. The soil is 
naturally low in organic matter and plant nutrients, and in any man- 
agement program all available organic matter should be turned under 
and sufficient commercial fertilizer and lime applied. Permanent 
pastures support a mixture of poverty grass, broomsedge, and blue- 
grass, with the bluegrass usually a minor constitutent. Most of the 
permanent pastures can be improved by using commercial fertilizer 
relatively high in phosphate and by controlling weeds. 


Tyler silty clay loam (Tz).—This nearly level soil developed on 
stratified or interbedded slack-water deposits of silt and clay. It is 
a member of the soil catena that includes the well-drained Holston 
and the moderately well drained Monongahela soils. Surface drain- 
age is fair to slow, and internal drainage is imperfect. 

Profile in cultivated areas: 


0 to 7 inches, light gray to light brownish-gray slightly plastic silty clay 
loam; very low organie content; puddles under improper cultiva- 
tion; medium to strongly acid. 

7 to 12 inches, mottled light gray, yellow, and brown compact heavy silty 
clay loam to silty clay; breaks into medium-sized blocky aggregates that 
are plastic when moist and hard when dry; medium to strongly acid. 

12 to 30 inches, highly mottled gray, yellow, and brown plastic clay; breaks 
into medium to large blocky aggregates that are plastic when moist 
and hard when dry; somewhat impervious to moisture movement and 
plant roots; medium to strongly acid. 
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30 inches +, stratificd layers of gray and pale-yellow clay and silt with 
relatively thin lenses or bands of fine sand; extends downward to a 
depth of several feet. 

The profile varies in color, texture, and thickness of its various lay- 
ers. Where Tyler silty clay loam grades into Tyler silt loam, the sur- 
face texture is somewhat lighter and approaches a silt loam. In- 
cluded are small areas where 50 percent or more of the surface soil 
has been removed by erosion. The surface layer of these: areas ex- 
tends to a depth of 6 or 7 inches; it is light brownish-gray to gray 
pay silty clay loam to silty clay, faintly mottled with yellow and 
rown. 

Use and management.—Most of Tyler silty clay loam is used for 
permanent pasture or hay. Small areas associated with Tyler silt 
loam and Monongahela silt loam are cultivated in about the same as 
the associated soils but the crop yields are less. The cultivated crops 
include corn, wheat, oats, and hay. Corn yields 15 to 30 bushels an 
acre, the yield in any given year depending largely on weather, ade- 
quacy of drainage, and kind of management. This soil is not well 
adapted to small grains. Wheat is frequently winterkilled by alter- 
nate freezing and thawing and by drowning out. The hay crops are 
mixtures of timothy and clover, or occasionally alfalfa. Neither 
clover nor alfalfa is well adapted, for the surface soil and subsoil are 
strongly acid, drainage is imperfect, and the subsoil is heavy and 
plastic. Tilth is not so good on the included eroded areas, and crop 
yields are materially lower. 

Sufficient lime to neutralize acidity must be applied before alfalfa 
and clover can be grown successfully. These crops are occasionally 
damaged in winter and early in spring by heaving or by drowning out, 
Timothy is probably better suited than either alfalfa or clover. The 
pee pasture is a mixture of poverty grass, broomsedge, and 

luegrass. Most pastures are poor and could be greatly improved 
by adequate artificial drainage and the application of qubiciant com- 
mercial fertilizer and lime. 


Upshur-Muskingum complex (formerly Meigs silty clay loam) 
(Ua).—A mixture of Upshur and Muskingum soils occurring on the 
uplands is the material for this complex, but some soils developed on 
resultant mixture of different materials are unlike either Upshur or 
Muskingum soils. The bedrock formations contain relatively thin 
stratified beds or layers of sandstone, siltstone, shale, clay shale, and 
green or red soft calcareous clay shale. Surface drainage is excessive ; 
internal drainage is good to imperfect. 

The soil profile varies within short horizontal distances according to 
variation in the rock formations from which its materials are derived. 
There is intermingling of materials on the hillsides caused by washing 
and creep, with corresponding variations in depth to bedrock. The 
Upshur soils, developed on calcareous green and red soft clay shales, 
are not extensive enough in this county to be mapped separately. 

Profile of Upshur silty clay loam: 

0 to 7 inches, light-brown or light reddish-brown heavy silty clay loam; rela- 
tively low organic content ; medium to slightly acid. 

7 to 22 inches, reddish-brown to brownish-red plastic smooth clay ; slightly 
acid to neutral. 

22 inches ++, brownish-red to green soft calcareous clay shale. 
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The profile of the Upshur soil varies in color, texture, and thickness of 
its various layers. A profile developed on sandstone, siltstone, and 
shale is similar to that given for Muskingum silt loam elsewhere in this 
report. 

Use and management—Most of this complex has been cleared of 
timber but is now idle or in permanent pasture. The quality of pasture 
‘varies within short distances—that on soils developed from calcareous 
clay shale has a high proportion of bluegrass and white clover, whereas 
that on soils developed on sandstone, siltstone, and shale is of medium 
to low quality and consists chiefly of broomsedge and poverty grass 
with a small proportion of bluegrass. Idle land supports briers, 
sumac, sassafras, various weeds, and a small proportion of bluegrass 
and white clover. 


Upshur-Muskingum complex, eroded phases (formerly Meigs 
silty clay loam, eroded phase) (Us).—This complex differs from 
the uneroded Upshur-Muskingum phases in that most of the surface 
soil, or all the surface soil and part of the subsoil has been removed by 
erosion. Gullies are numerous in many areas and often extend down 
to the bedrock. 

Little attempt is made to cultivate these seriously eroded soils. A 
few areas are in permanent pasture, but most of the land formerly 
cultivated or in permanent pasture is now abandoned and supporting 
briers, sassafras, sumac, and weeds. This land is better for forest than 
cultivated crops or permanent pasture. 


Wayland silt loam (Wa).—This poorly drained alluvial soil is 
associated with the Chagrin and Lobdell soils. Its alluvium washed 
chiefly from soils of the glaciated areas north of the county. Areas 
are mainly in depressed parts of larger stream bottoms, well back from 
the stream channel. The natural vegetation consisted of swamp oak, 
soft maple, willow, and sycamore. 

Profile in cultivated areas: 

0 to 7 inches, gray friable silt loam with a few brown rounded hard iron 
concretions; slightly to medium acid. 
7 to 15 inches, light-gray friable silt loam mottled with yellow and brown; 
intensity of mottling increases with depth; slightly to medium acid. 
15 inches +, mottled gray, yellow, and brown heavy silt loam to silty clay 
loam; slightly to medium acid. 
Layers of variable thickness of silt, clay, and sand occur in the lower 
subsoil. Some areas have a dark-gray surface soil relatively high in 
organic content. A few of the areas that occupy slightly elevated 
positions in the flood plains can be more readily drained. Some in- 
cluded areas have silty clay loam surface soil and silty clay loam to 
clay subsoil. Also included are small areas with a fine sandy loam 
surface texture. 

Use and management.—Practically all of Wayland silt loam has been 
cleared and cultivated. At present about 40 percent is in permanent 
pasture. The cultivated areas are used chiefly for corn and hay. 
Yields vary with the adequacy of drainage, but on the better drained 
areas and under hetter management practices corn produces 18 to 40 
bushels an acre. The hay crop is mixed timothy and alsike, for the 
soil is not well suited to alfalfa or red clover. Where the soil occurs 
in long narrow areas, it is probably best used for permanent pasture. 
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The crop yields on the included higher lying areas are slightly 
greater, and the hazard of damage by flooding is not so great. Culti- 
vated crops are produced on a few areas of the included silty clay loam 
soil, but adequate artificial drainage is difficult to obtain and most of 
this inclusion is therefore in permanent pasture. Corn yields are fair; 
small-grain crops are not adapted. 


Wellston silt loam (Wn).—Interbedded sandstone, siltstone, and 
shale is the formation from which this soil developed. It occurs on 
broader ridge tops having a gradient of Jess than 5 percent. Occa- 
sionally it occupies the smoother parts of the ridges or occurs as the 
outer fringe of the broader ridge tops. Surface drainage is good, or 
somewhat excessive on a few areas. Internal drainage is good. The 
natural vegetation was deciduous forest, principally oak and hickory, 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown smooth friable silt 
loam; relatively low organic content; medium to strongly acid. 

7 to 14 inches, brownish-yellow to yellowish-brown friable medium granular 
heavy silt loam; medium to strongly acid. 

14 to 25 inches, brownish-yellow to yellowish-brown moderately compact 
heavy silt loam to silty clay loam; breaks into coarse granular or small 
subangular aggregates; medium to strongly acid. 

25 to 36 inches, light yellowish-brown to brownish-yellow silt loam somewhat 
less compact than layer above; a few light-gray.and brown mottles and 
streaks in the lower part; various-sized partly weathered sandstone and 
shale rock fragments throughout layer but principally in lower part; 
medium acid. : 

36 inches +, interbedded sandstone, siltstone, and shale bedrock, 
Thickness, color, and texture (except the surface texture) of the 
various layers may vary from that in the profile just described. 
Where the soil is developed principally on siltstone and clay shale, 
its lower subsoil is somewhat more compact and heavier textured than 
typical and the depth to underlying bedrock is usually somewhat 
greater. 

Use and management—Most of Wellston silt loam is either culti- 
vated or in permanent pasture. Its use is often influenced by the 
associated soils, and the rotation is made up for the most part of 
corn, wheat or oats, and hay. A small acreage is planted to soy- 
beans and special field crops; a still smaller acreage is in special truck 
crops or js used as garden sites. Erosion is usually not a major 
problem. 

Under present management corn yields 33 to 57 bushels an acre, 
and wheat 15 to 27 bushels. Oats are not so well adapted as wheat, 
and their acreage is relatively small. Yields of oats under present 
management, range from 30 to about 45 bushels an acre. The hay 
crops are commonly clover, timothy, and some alsike mixed, but 
clover or timothy are sometimes grown alone. A few areas are in 
alfalfa. 

Sufficient lime to neutralize soil acidity must be applied before 
clover and alfalfa can be grown successfully. This soil is naturally 
low in organic matter and plant nutrients. Any management pro- 
gram and crop-rotation system should include the turning under of 
all available organic material and the application of enough commer- 
cial fertilizer to meet crop requirements. The permanent pasture 
is a mixture of bluegrass, broomsedge, and various native weeds. Most 
pasture would be greatly improved by controlling weeds and applying 
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liberal quantities of a commercial fertilizer relatively high in phos- 
phorus. 


Wellston silt loam, shallow phase (Wp).—The surface soil and 
upper subsoil of this phase are similar to those of Wellston silt loam, 
but the lower subsoil generally contains more partly weathered rock 
fragments. Depth to bedrock is also considerably less, the average 
depth being about 20 to 25 inches. A few areas have many small 
sandstone and shale fragments on the surface and throughout the 
profile. This soil represents a transition between Wellston silt loam 
and Muskingum silt loam. Areas lie on the smoother parts of the 
ridge tops. The soil is somewhat droughty, especially where the 
bedrock lies at a shallow depth. 

Use and management.—About 15 percent of this phase is in forest; 
the rest is about equally divided among permanent pasture, idle land, 
and cultivated land. Permanent pasture usually consist mainly of 
broomsedge, with small quantities of bluegrass and white clover. Idle 
land includes areas once cultivated but new grown up to briers, small 
shrubs, and weeds. The principal crops are corn, wheat, and a mixture 
of timothy and clover. Yields are somewhat lower than those ob- 
tained on Wellston silt loam. 


Wellston silt loam, eroded shallow phase (Wc).—Erosion has 
removed 25 percent or more of the surface soil from this phase. The 
present surface layer is light brownish-yellow to yellowish-brown 
heavy silt loam, extremely low in organic content. The rest of the 
profile is essentially the same as that of the shallow phase. 

Use and management.—All of this phase has been cleared of timber 
and has either been cultivated or used for permanent pasture. Areas 
now cultivated are cropped to corn, wheat, and hay, but yields are 
somewhat lower than those obtained on the shallow phase. Tilth is 
not so favorable as for the shallow phase. The growth in pastures is 
a mixture of broomsedge and poverty grass, with smaller proportions 
of bluegrass and white clover. The pastures can be materially im- 
proved by adding sufficient lime and commercial fertilizer and by con- 
trolling weeds. 


Wellston silt loam, sloping phase (Wr).—This phase occurs on 
5- to 12-percent slopes. The profile is about the same as that of 
Wellston silt loam, except that the depth to bedrock is usually some- 
what less. Included are some areas from which 50 percent or more 
of the surface soil, or all the surface soil and part of the subsoil, has 
been removed by erosion. Here the surface 6 or 7 inches is light brown- 
ee to yellowish-brown heavy silt loam, low in organic content. 

Ose and management.—This land is used for permanent pasture 
and cultivated crops. Yields are somewhat lower than those obtained 
on Wellston silt loam. Owing to its more sloping relief, it is more 
susceptible to injury from erosion than is the silt loam, and erosion 
control is essential to prevent washing away of the surface soil. Areas 
of the included eroded phase have been cleared and cultivated or used 
for permanent pasture. On this the chief crops are corn, wheat, and 
hay, and yields are somewhat lower than those obtained on the typical 
sloping phase. Much of the pasture on this inclusion has a low live- 
stock-carrying capacity. 

Wooster silt loam (Wr).—Glacial till, largely sandstone material 
with a small proportion of shale and yet smaller proportion of lime- 
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stone and igneous rocks, is the parent material for this soil. It occurs 
on undulating to gently sloping relief and is associated with Canfield 
and Hornell soils in the extreme northwestern part of the county. It 
is a member of the soil catena that includes the moderately well drained 
Canfield soils. Both surface and internal drainage are good. Erosion 
becomes a hazard on some of the more sloping areas. The native vege- 
tation consisted of deciduous trees, including oak, hickory, maple, ash, 
and elm. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown friable.stit loam; rela- 
tively low organic content; variable numbers of partly weathered sand- 
stone fragments are on the surface and through the layer but not 
enough to interfere with cultivation; medium to strongly acid. 

7 to 16 inches, light-brown to ycliowish-brown friable gritty silt loam to 
heavy silt loam; contains many small partly weathered sandstone frag- 
mients; medium to strongly acid. 

16 to 30 inches, yellowish-brown to brownish-yellow heavy silt loam; con- 
tains an increasing quantity of sandstone fragments and some shale 
medium to strongly acid. 

30 inches ++, brownish-yellow to light brownish-gray friable gritty loam or 
silt loam; contains a large quantity of sandstone rock fragments that 
continue downward several feet; medium to strongly acid in the upper 
part, neutral to slightly alkaline below a depth of 10 feet. 

The profile may vary from that described in color, texture, and thick- 
ness of its various layers. The quantity of sandstone fragments on 
the surface and throughout the profile is variable. The depth to under- 
lying sandstone and shale bedrock varies; in a few areas bedrock is 
less than 36 inches from the surface. Included are some areas where 
50 percent or more of the surface soil has been removed by erosion. 
Here the surface 5 to 7 inches is light yellowish-brown heavy silt loam 
that is extremely low in organic content and plant nutrients. 

Use and management.—Most of Wooster silt loam is planted to farm 
crops. The rotation consists mainly of corn, wheat or oats, and hay, 
though some alfalfa, other field crops, and an occasional crop of po- 
tatoes are grown, This soil is naturally low in organic matter and 
plant nutrients but responds to good management. ‘The moisture re- 
lations meet the requirements of most crops grown. 

Corn usually follows hay in the rotation and yields 35 to 60 bushels 
or more to the acre. It is common to apply 150 to 250 pounds of com- 
mercial fertilizer an acre for corn, and, under better management, 
yields may be as high as 70 bushels. Wheat, which usually follows 
corn or soybeans in the rotation, yields 24 to 35 bushels or more an 
acre. From 150 to 250 pounds of commercial fertilizer is usually ap- 
plied for wheat. Oats follow corn, soybeans, or wheat in the rotation, 
or sometimes take the place of wheat. Little commercial fertilizer is 
used for oats; they yield 38 to 45 bushels an acre. 

The hay crops are mixtures of timothy, clover, alsike, and alfalfa, 
or any of these grown alone. Sufficient lime to neutralize acidity 
must be applied before legumes will grow successfully. Soybeans, an 
uceeasinely important crop, are usually planted to follow wheat or 
are grown on areas where hay crops have failed. Yields range from 
15 to 30 bushels an acre. Potatoes are well adapted, and where soil 
areas are large enough, as in other parts of Ohio, large acreages are 
planted. Good stands of bluegrass pasture can be obtained by using 
sufficient lime to correct acidity and a commercial fertilizer relatively 
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high in phosphorus. Crop yields on the included eroded areas are 
materially lower than those obtained on the typical soil. 


_ Wooster silt loam, gently undulating phase (Wa).—Except for 
having various layers usually somewhat thinner, this soil is similar to 
Wooster silt loam in profile characteristics. Slopes are less than 5 
percent; erosion is therefore not serious. All the land has been cleared 
of timber and is now used for farm crops that produce somewhat lower 
yields than on Wooster silt loam. 


Zaleski silt loam (Za).—Narrow areas of this soil occur between 
Muskingum or Keene soils of the upland and Monongahela or Tyler 
soils of the terraces, The soil developed on colluvium washed or 
sloughed from upland areas of Muskingum and Keene soils and de- 
posited on terraces of slack-water silts and clays. The colluvial de- 
posit is 18 to 86 inches thick and varies with the type of upland 
formation. The relief is gently sloping to sloping, and surface drain- 
age is good to slightly excessive on the more sloping areas. Internal 
drainage is somewhat restricted in the lower subsoil. 

Profile in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown friable silt loam; 
relatively low organic content; variable quantity of small partly weath- 
ered sandstone and shale fragments on the surface and through the 
layer; medium to strongly acid. 

7 to 18 inches, pale-yellow to light browuish-yellow slightly compact heavy 

silt loam ; medium to strongly acid. 

18 to 30 inches, mottled gray, yellow, and brown heavy silt loam to silty 
clay loam; breaks into medium-sized subangular aggregates; medium 
to strongly acid. 

80 inches +, light-yellow, gray, and brown interbedded layers of clay, silt 
and some sand; material extends downward to a depth of several feet 
and represents the slack-water terrace deposits ; medium to strongly acid. 

The profile varies in color, texture, and thickness of the various layers 
and in depth to interbedded silt and clay. A few areas that receive 
colluvium from Muskingum fine sandy loam have a somewhat lighter 
textured surface soil. The quantity of the rock fragments on the 
surface and throughout the profile is variable but usually not sufficient 
to interfere with cultivation. 

Use and management.—Practically all of Zaleski silt loam is cleared 
and used for permanent pasture, cultivated crops, or farmstead sites. 
Its use and the crops grown are usually governed by the size of the 
individual areas and by the associated soils. The crop rotation in- 
cludes corn, wheat, and hay. Under present management corn yields 
26 to 57 bushels an acre; wheat, 14 to 27 bushels. The hay crops area 
mixture of timothy and clover. Permanent pasture consists mainly 
of poverty grass and broomsedge, with some bluegrass. 


USE, MANAGEMENT, AND PRODUCTIVITY OF THE SOILS 
OF TUSCARAWAS COUNTY 


SOIL USES AND AGRICULTURAL METHODS‘ 


On the basis of their characteristics, the soils of Tuscarawas County 
can be placed in five groups, each of which presents its own manage- 
ment problems. These groups are (1) soils of the uplands developed 


* By Earl Jones, extension agronomist, Ohio State University, and G. W. Conrey, 
Ohio Agricultural Hxperiment Station. 
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from sandstone, siltstone, and shale materials, (2) soils of the uplands 
developed on glacial till derived from sandstone, siltstone, and shale, 
(8) soils of the uplands developed from limestone, sandstone, siltstone, 
and shale materials, (4) soils developed from alluvial materials on ter- 
races, and (5) soils developed from recent alluvial material on stream 
flood plains. Use and management for the soils in each of these five 
groups are discussed in the following pages. 


USE AND MANAGEMENT OF SOILS OF UPLANDS 


The soils of the uplands occur on gently rolling to steep broken Jand. 
Their best use is closely related to slope. Many steep slopes have in 
the past been used for cultivated crops and consequently are seriously 
eroded. As a general rule, fields with slopes of 18 percent or more 
now in cultivation should be used mainly for bluegrass pasture or for 
alfalfa mixed with other forage plants. Areas with slopes of 35 
percent or more that are now in permanent pasture should be refor- 
ested. Rotation cropping is best for the gently rolling areas. Regard- 
less of slope, severely eroded land generally cannot be made to yield 
a profitable crop. For this reason, land that has lost 50 percent or 
more of the surface soil should be used for pasture that can be rejuve- 
nated with alfalfa mixtures or sweetclover. Where the soil is entirely 
removed to plow depth or below the land should be considered poten- 
tially useful for forest. Badly gullied areas should be planted to trees. 

Soils of the uplands are in these groups: (1) Soils of uplands de- 
veloped from sandstone, siltstone, and shale materials; (2) ‘soils of 
uplands developed on glacial till derived from sandstone, siltstone, 
and shale materials; and (3) soils of uplands developed from lime- 
stone, sandstone, siltstone, and shale materials, 


Grovr 1. Sorts or Upranps DEVELOPED FroM SANDSTONE, SILTSTONE, AND SHALE 
MATERIALS 


Most of the soils of the uplands developed from sandstone, siltstone, 
and. shale materials occupy rolling areas. The following soils have 
slopes less than 18 percent, are not seriously eroded, and can be con- 
sidered suitable for rotated crops. 


Hifort silty clay loam 

Hifort silty clay loam, eroded phase 

Keene silt loam 

Keene silt loam, eroded phase 

Keene silt loam, eroded very gently sloping phase 
Keene silt loam, very gently sloping phase 
Muskingum fine sandy loam 

Muskingum fine sandy loam, eroded phase 
Muskingum fine sandy loam, very gently sloping phase 
Muskingum silt loam 

Muskingum silt loam, colluvial phase 

Muskingum silt loam, eroded phase 

Muskingum silt loam, very gently sloping colluvial phase 
Rarden silt loam 

Rarden silt loam, eroded phase 

Rarden silt loam, very gently sloping phase 

Tilsit silt loam 

Tuscarawas silt loam 

Tuscarawas silt loam, eroded phase 

Wellston silt loam 


TUSCARAWAS COUNTY, OHIO 77 


Wellston silt loam, eroded shallow phase 
Wellston silt loam, shallow phase 
Wellston silt loam, sloping phase 


Other soils of group 1, because of steep slopes, severe erosion, stoni- 
hess, or poor drainage, are considered better suited to permanent 
pasture or forest. Nevertheless, some of these soils are used for crops, 
particularly where there are no better soils on the farm. The ditti- 
culty of preparing and maintaining these soils is greater and yields 
are lower than for the soils considered suitable for rotation crops. 
Soils of group 1 considered better suited to pasture or forest are: 


Gullied land (Hifort and Rarden soil materials) 
Gullied land (Muskingum soil material) 
Keene-Rarden-Hifort silty clay loams, eroded steep phases 
Keene silt loam, severely eroded phase 

Keere silt loam, severely eroded steep phase 

Made land, mine pits, and dumps ® 

Muskingum fine sandy loam, eroded steep phase 
Muskingum fine sandy loam, eroded very steep phase 
Muskingum fine sandy loam, steep phase 

Muskingum fine sandy loam, very steep phase 
Muskingum silt loam, eroded steep phase 

Muskingum silt loam, eroded very steep phase 
Muskingum silt loam, severely eroded phase 
Muskingum silt loam, Severely eroded steep phase 
Muskingum silt loam, severely eroded very steep phase 
Muskingum silt loam, steep phase 

Muskingum silt loam, very steep phase 

Muskingum stony fine sandy loam 

Muskingum stony fine sandy loam, eroded steep phase 
Muskingum stony silt loam 

Muskingum stony silt loam, eroded phase 
Muskingum stony silt loam, eroded very steep phase 
Muskingum stony silt loam, very gently sloping phase 
Muskingum stony silt loam, very steep phase 

Seepy land (Muskingum and Keene soil materials) 


For the important soils of group 1 the pH value, suggested lime 
treatment to give a reaction favorable for alfalfa mixtures and blue- 
grass pasture, and special erosion control measures are listed in table 7. 


* Largely wasteland, but some areas may be suitable for forest. This land 
type is not confined entirely to the soil areas of this upland group. 
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Tare 7.—pH value, lime applications, and special erosion control 
practices for alfalfa mixtures and bluegrass pasture on some of the 
important soils of group 1 


eee 


Initial applications 
of agricultural 
ground lime- 
stone per acre on 
unlimed soils 


Soil pH for— Special erosion 


control practices 
Alfalfa 
mixtures | Bluegrass 
ina pasture 
rotation 
; Tons Tons 
_Eifort silty clay loam_.._.- 5. 1-5. 5 3. 5-4 2 | Strip cropping, di- 
version terraces, 
sod waterways, 
50 percent or 
more of land in 
sod crops. 
Keene silt loam.-_____._--_] 5. 1-5. 5 3. 5-4 2 Do. 
Muskingum fine sandy loam_} 5. 0-5. 5 3. 5-4 2 Do, 
Muskingum silt loam___.-.-| 5. 0-5. 5 3. 5-4 2 Do. 
Tuscarawas silt loam_____~_ 5. 0-5. 5 3. 5-4 2 Do. 
Tilsit silt loam_____-_-__.-.. 5. 0-5. 5 3, 5-4 2 {No special prac- 
tices needed. 
Weilston silt loam... .-_ 5. 0-5. 5 3. 5-4 2 Do. 
a ee ee ee ee hee fe ee 


Group 2. Soirs or Uptanns DEVELOPED ON GLACIAL TILL Derivep From SAnp- 
STONE, SILTSTONE, AND SHALE MA'TERIALS 


Although these soils derived from glacial till are similar in man- 
agement requirements to the residual upland soils, they occupy a 
gently rolling topography and do not have go serious an erosion haz- 
ard. The soils of this group are the Canfield, Wooster, and Hornell. 
The Wooster soils are well drained, whereas the Canfield and Hornell 
soils have imperfect underdrainage. Where shale occurs at shallow 
depths and tile drainage is impossible, the Hornell soil can best be used 
for meadow or pasture. With this exception, all the soils of group 2 
can be used as rotation cropland. 

Soils of group 2 are: 

Canfivld silt loam 
Hornell silt loam 
Wooster silt loam 
Wooster silt loam, gently undulating phase 

The important soils of this group, together with their pH value, 
suggested lime treatment to give a reaction favorable for alfalfa mix- 
tures and bluegrass pasture, and special erosion contro) practices, are 
given in table 8, 
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Taste 8.—pH value, lime applications, and special erosion control 
practices for alfalfa mixtures and bluegrass pasture on some of the 
important soils of group 2 


Initial applications of 
agricultural ground 
limestone per acre 
on unlimed soils 


Soil pH for— Special erosion control 
practices 
Alfalfa 
mixtures gee tee 
in rotation] PastuTe 
Tons Tons 
Canfield silt loam__| 5. 0-5. 5 3. 5-4 2 Contour cropping, strip 
cropping, sod water- 
ways. 
Wooster silt loam._} 5, 0-5. 5 3. 5-4 2 Do. 
Hornell silt loam_._} 5. 0-5. 5 3. 5-4 2! No ae practices 
needed. 


CROPPING SYSTEMS FOR SOTLS OF GROUPS 1 AND 2 


The cropping system on a farm is satisfactory if (1) high acre yields 
are obtained over a period of years and (2) the productivity of the 
land is raised to and maintained at a high level. The cropping pro- 
gram must be economically sound but will vary according to the kind 
and number of livestock on the farm. 

The following suggestions for soil use and management apply to all 
soils of groups 1 and 2 but in different degree. Soils with very slowly 
permeable subsoil, like the Keene, present more of an erosion hazard 
than do those with porous subsoil, like the Muskingum. Hence, longer 
rotations with a greater proportion of sod crops are desirable on the 
more erodible soils. Many farmers in the western part of the county 
are keeping the land in meadow or pasture much of the time and have 
farmed for many years without serious erosion. In this western area, 
dairy farming has developed extensively. 

Soil-improvement crops.—From the standpoint of the maintenance 
of soil productivity, the soil-improvement crop is the most important 
one in the rotation. On most farms this crop furnishes all the hay 
needed and considerable grazing. Hayfields should be used for sum- 
mer grazing to a greater extent than they have been in the past. The 
hayfields that are to be plowed the following spring will furnish graz- 
ing in summer and fall when dry weather reduces the growth of the 
bluegrass pastures. 

Farmers who have high hay yields have high yields of other crops; 
those who have low hay yields have low yields of other crops. Grow- 
ing good crops of hay and pasture and plowing under good sods are the 
first steps in increasing soil productivity. Pingine under good sods 
in a satisfactory rotation maintains the organic-matter content of the 
soil. The liberal use of fertilizer is not a satisfactory substitute for 
good sods, since the plowing under of good sods is necessary to provide 
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good soil tilth. In many heavy soil areas of Ohio crop yields are low 
because of poor tilth, which means that the soil is difficult to work, 
that the soil air supply is limited, and that surplus water cannot drain 
away readily. 

Whatever is necessary to grow good sod crops should be done. It is 
not necessary that all the hayfield be harvested for hay. When not 
needed for hay or grazing, the growth may be left on the field to be 
plowed under the following spring. Many farms do not have enough 
land in hay to supply all the hay needed and an abundance of summer 
and fall pasture. On these farms some of bluegrass pasture may be 
seeded to hay mixtures for grazing or added to the crop-rotation land. 

Liming materials —The use of liming materials, as needed, is the 
first step in improving soil productivity. This is necessary before 
-alfalfa,-alone or.in mixtures, or sweetclover can be grown. The ap- 
plication needed will vary, depending on the soil and on previous 

.applications, Use of fertilizers and other soil-building practices can- 
not be entirely effective until soil acidity has been corrected. 

The agricultural leaders of a community can promote programs for 

_delivering and spreading lime as needed. Spreading lime in summer 

and in late fall on meadows to be plowed for corn the following spring 
_is essential; the work peaks occurring in spring and in September now 
limit use of liming materials. Bluegrass pastures may be limed when 
liming materials cannot be spread on other fields. 

The application recommended should be made as early as possible. 
When it cannot be made until the second or third rotation, it must be 
assumed that there has been a loss of 1 ton of lime and acre every 5 
years. An application of 1 ton of agricultural ground limestone every 
4 or 5 years is recommended when the field has been limed so that 
alfalfa mixtures do well. On good bluegrass pastures an application 
of 1 ton of agricultural ground limestone every 6 or 8 years is recom- 
mended. Equivalent quantities of various kinds of agricultural 
liming materials are given in table 9. 
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Taste 9,—Equivalent applications of different liming materials for 
a 4-year treatment * 


Application Guaniity east 
Liming material ve ue ea 
Boren limestone 
Agricultural limestone meal: Percent Pounds 
OBTSC 2222): woe co esas eee cies 2, 900 
WG oo ee we ep os ee aie 30-39 2, 400 
Agricultural limestone: 
Ground: os Peete se see eee 40-59 2, 000 
Pulverized. 60-79 1, 700 
Superfine. <2-cas cet leososcsencsectet sce 80-100 1, 600 
Hydrated lime: 
CNP 185 tressekecsuce lee osesesteocse as 100 1, 200 
TNP 1652.2 3s0005. 2 0ece oss soe tte, 100 1, 000 


1 From Ohio Agr. Col. Ext. Bul. 268. 


2 TNP equals total neutralizing power; the TNP of limestone is about 100. 
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Fertilizers, manure, and crop residues.—For the livestock or general 
farm the most important fertilizer application is the one made for 
the grain crop with which new seedings of forage crops are made. The 
apy-lication for the crop should be increased to 300 or 400 ponds an acre 
of 0-12-12 or 3-12-12 as soon as possible and before increasing the 
applications on the other crops of the rotation. 

The row or hill fertilizer application for corn is also essential. Corn 

lanted in check should have 150 pounds an acre of 0-12-12 or 8-12-12 
in the hill; and drilled corn, up to 300 pounds in the row. Established 
hayfields for hay or grazing should have 250 pounds of 0-12-12 or 
3-12-12 the second or third hay year and every second year thereafter. 
Although alfalfa is the ideal crop for feeding livestock, for soil im- 
provement, and for adding nitrogen to the soil, it is a heavy feeder on 
lime, potash, and phosphorus. An average alfalfa crop removes 30 
to 90 percent more plant nutrients than red clover. If alfalfa is to be 

rown successfully, these elements must be supplied abundantly in 
Fina and fertilizer. Ohio farmers are now using more potash than in 
the past, and even more potash is recommended. Fertilizer applica- 
tions for alfalfa can generally be profitably increased 50 to 100 percent. 

Current, recommendations on fertilizer use can be obtained from the 
Agricultural Extension Service, Ohio State University, Columbus 10, 
Ohio. Table 10 gives fertilizer applications, as recommended in 1945, 
for a 4-year rotation common to the region. 


Taste 10.—Fertilizer recommendations for a 4-year rotation 


Application per acre 
Year Crop 
Manure Fertilizer 
First_....---- Coricz23i 52220 6 to 10 tons on sod | 150 pounds of 0-12- 
before plowing for 12 or 3-12-12 in 
corn. hill, or 300 in row. 
Second__._.-- Winter wheat_--_-- 4 to 8 tons on wheat | 300 pounds of 0-12- 
in fall or winter. 12 or 8-12-12, 
Third_______- Hay mixture (alfal- |-.-..---.---.-2-224/,--- eee eee 
fa, clover, timo- 
thy).! 
Fourth___---- Hay-or pasture 2 sa |2e ss oeedenteceeeses| aces ecko olen 


1 Seeding rate: Alfalfa, 6 pounds; clover, 4 pounds; timothy, 3 pounds. For 
other seeding mixtures, see Ohio Agr. Col. Ext. Bul. 261, 1945. 


Manuring wheat for the benefit of the new hay or pasture seeding 
is an essential practice on light-colored soils of average productivity 
or less. Wheat has a priority on manure produced on the farm, and 
manuring is possibly the most important practice in obtaining better 
hay crops on thousands of Ohio farms. On highly productive light- 
colored soils on the State Experiment Farm at Wooster, manuring of 
wheat has increased yields by 800 pounds an acre. 

The steeper and less productive areas in wheat should be manured 
first in fall, and the applications continued until clover and alfalfa 
seed are sown. Four to eight loads an acre are sufficient where the 

954115—58——6 
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manure can be evenly spread. It should not be used where the wheat 
is likely to lodge. Manuring wheat usually pede better sods to 
plow under, so that the next corn crop is benefited. If sufficient 
manure is available, the thinner spots in the next year’s hayfields can 
be fertilized. The manure should be handled so that loss of nutrients 
before it reaches the field is reduced to a minimum. 

Straw and cornstalks not needed for bedding or feed should be left 
on the field. Handling manure to avoid unnecessary loss of nutrients 
and leaving crop residues on the field are means by which smaller 
quantities of nutrients are removed from the field. These two prac- 
tices are therefore important in maintaining soil productivity. 

Fall growth of hay erops-—Some of the hayfields in Ohio are poor 
because of mismanagement of the stand after it starts growth. Clover 
and alfalfa plants store food in their roots, carry them over winter, 
and use them to start growth the following spring. This storage 
takes place late in September and in October, and a good top growth 
is necessary for the manufacture of the food. New seedings of alfalfa 
should not be mowed or pastured close after September 1, and in the 
following year the alfalfa should grow undisturbed after September 
10. Late pasturing or mowing results in winterkilling and poor hay- 
fields every year. The hayfield that is to be plowed the followin, 
spring may be used for fall pasture. Close grazing is less detrimenta 
on this field than on bluegrass pastures or hayfields to be kept for 
cropping another year. 

Rotations—A proper balance between soil-depleting and _soil-con- 
serving crops is essential, A good rotation will not do what is desired 
unless good stands of sod crops are obtained, good sods are plowed 
under, and necessary erosion control practices are followed. Clover 
mixtures must necessarily be used where the soil is not ready for 
alfalfa. Alfalfa does not need to be included in all seeding mixtures, 
since many farmers plan to harvest clover seed. 

Best for the livestock farm is a 4-year rotation of corn, small grain, 
and alfalfa mixtures. This rotation is desirable for sloping land, but 
on the steeper areas there should be a larger proportion of sod crops. 
The second-year hay may be used for summer pasture, as may the 
second and third growth of hay the first year. K 4-year rotation of 
corn, oats, wheat, and hay contains too many small-grain crops. 

A 3-year rotation of corn, small grain, and hay is widely used. In 
this rotation alfalfa mixtures are preferable to clover mixtures, but 
even so, a good farmer is needed to maintain productivity with this 
rotation, even on Jevel land. Such a rotation is not suited to slopes 
ie is more likely to be successful on a livestock farm than on a grain 

arm. 

Erosion control.—An adequate plan for saving soil and water should 
be in operation on all sloping lands. The land should be in hay crops 
half or more of the time, although some of the hay crops may be 
grazed. Good sods should be plowed under. Only the more gentle 
slopes should be used for cultivated crops, and productivity should be 
maintained at a high level. The rotation should have a high propor- 
tion of sod to other crops; for example, corn, small grain, and meadow 
for 2 years or more. 

All corn and grain crops should be planted in contour strips or on 
the contour. Diversion terraces to lead away part of the runoff water 


TUSCARAWAS COUNTY, OHIO 83 


are essential on long slopes, and sod waterways should be left in 
drainage channels. Field strips that cross the general slope may be 
necessary on irregular slopes. In starting a new hayfield, seed the 
hay mixture in strips in the small-grain crop. The land may be used 
for bluegrass pasture or for alfalfa mixtures for hay or pasture. Very 
steep slopes and badly eroded areas should be forested. 

Pasture improvement.—Lime is essential to bluegrass pasture. The 
quantity needed is determined by testing the soil. The lime can be 
applied at any convenient time, usually in summer or fall. On steep 
land or where the vegetation is thin, grooving on the contour with a 
disk harrow will allow better incorporation of lime. A ton of lime an 
acre applied every 6 to 8 years will maintain a satisfactory soil re- 
action. 

Where disking can be done, apply 400 pounds an acre of 0-14-7 
to the pasture after disking. The most satisfactory time of application 
is between October 1 and April 1. This application should be re- 
peated every 4 or 5 years. 

Manure is not extensively used on permanent pastures, but on thin 
sods it may be an effective means of pasture improvement. The usual 
rate of application is 6 or 8 tons an acre. This treatment may be 
a eer every 38 or 4 years. 

eeding is recommended where rapid pasture improvement, is de- 
sired or where weeds predominate. Bluegrass pastures should be in 
condition to permit mowing and the use of lime and fertilizer spread- 
ers. Rough pastures should be plowed or disked so they can be leveled 
and then seeded. Where a field is kept as a bluegrass pasture and is 
to be pastured during the season, an early spring seeding of 1% to 1 
pound an acre of Ladino clover, made after the necessary liming 
materials and fertilizer have been applied, is recommended. 

Within a pasture that has been treated with lime and fertilizer 
and reseeded it may be desirable to cover any badly eroded areas with 
brush to protect them from grazing until the sod has become estab- 
lished. In gullied areas it may be necessary to build sod, brush, or 
low stone dams that will provide some temporary control of water 
until the sod can be established. The gully banks should be graded 
back, limed as needed, liberally fertilized, and seeded with a mixture 
that includes orchard grass. Temporary exclusion of livestock by 
using brush or by fencing is necessary for development of a good sod 
on a gullied bank. 

Regardless of how well permanent pastures are limed and fertilized, 
satisfactory sods cannot be developed or maintained unless careful 
management is practiced. The land should be grazed to keep the 
vegetation between 114 to 5 inches high at all times, but not continu- 
ously as short as 114 inches. If the vegetation can be kept within 
these heights, a white clover-bluegrass sod will develop rapidly. Par- 
ticular care should be taken not to overgraze in early spring or in 
July or August. Clipping before September 1 to control weeds is 
desirable. 

To provide adequate summer grazing some of the meadows can be 
used for pasture as well as for hay. If the meadow is to be pastured 
all or part of the time, 14 to 1 pound to the acre of Ladino clover seed 
should be added to the meadow-seeding mixture. On farms where all 
rotation meadows can be grazed, meadows to be plowed the following 
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spring should be pastured throughout the season. After the first 
cutting of hay, meadows to be kept for hay the following year may 
be grazed in summer up to September 10. On farms where strip crop- 
ping is practiced, it may be desirable to prevent overgrazing by divid- 
ing the meadow into two fields with an electric fence. In case some 
rotation meadows cannot be grazed because of lack of water, or fenc- 
‘ing, or for some other reason, two or three fields least adapted to corn 
and grain crops because of slope or poor drainage can be removed 
from the rotation, seeded to legume-grass mixtures, and used for sum- 
mer grazing. They should be reseeded when necessary. The first 
growth may occasionally be harvested for hay. ; 

The development of semipermanent meadows and rotation pastures 
by seeding without plowing, often called the trash-mulch method, is 
well adapted to areas of rundown pastures. This method is also 
adapted to reestablishing permanent pastures. The steps are as 
‘follows: 

1. Lime the soil to prepare it for alfalfa mixtures, after first testing it to 
determine the quantity of lime required. 

2. Disk thoroughly. Few farmers disk enough the first time this method 
of seeding is used. Disk as much as appears to be needed the first week 
and once or twice the following week so that the vegetation present ts 
almost completely killed. It is usually preferable to apply the liming 
materials during summer or early fall and to do most of the disking 
before winter. This will permit the essential early spring seeding, 
Where there is a serious erosion hazard, the soil can be disked late in 
March or in April, 

3. Fertilizer with 0-14—7 or 0-12-12 at a rate of 400 to 500 pounds to the acre, 
applying the fertilizer with a grain drill at the time of seeding. 

4. Seed alfalfa, clover, and grass shallow; broadcast it or drop it back of 
drill disks or hoes, Include Ladino clover if the field is to be grazed 
all or part of the time. Cover seed with a cultipacker if convenient. 

_5. Mow the area close if weeds threaten to destroy the seeding. With a 

good growth the seeding may be harvested for hay or pastured once 
before September 1. Permit the seeding to grow undisturbed after 
September 1. Generally the entire growth should be left on the field 
during the first year. 

Forested areas.—Very steep areas, rough broken areas, or seriously 
eroded areas should be planted to trees. This will serve as a pro- 
tection against further serious erosion and will eventually produce 
a valuable crop of timber. For species best adapted, the advice of 
the State forester or extension forester should be obtained. For the 
successful development of forest, livestock should be kept out at all 
times. 


Grour 3. Sorts or UpLanps DeveLorep From Liuustonr, SanpsTonn, SILTSTONE, 
AND SHALE MATERIALS 


Soils of group 8 occupy rolling to steep topography and have de- 
veloped from limestone, sandstone, siltstone, and anil materials, 
‘They are used chiefly for general farming, with some livestock. Much 
of their acreage is in permanent pasture; the ridge tops and upper 
slopes are used for cultivated crops. Excellent bluegrass sods grow 
on these limestone soils and make them less erodible than the Mus- 
kingum soils on comparable slopes. 

Of the soils in group 3, the following are considered suitable for 
rotation crops, although a relatively large proportion is in permanent 
pasture: 


Muskingum-Brooke complex (formerly Westmoreland silty clay loam) 
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Muskingum-Brooke complex, eroded phases (formerly Westmoreland silty 
clay loam, eroded phase) 

Muskingum-Upshur-Brooke complex (formerly Belmont silty clay loam) 

Maskingum-Upshur-Brooke complex, eroded phrases (formerly Belmont silty 
clay loam, eroded phase) 

Upshur-Muskingum complex (formerly Meigs silty clay loam) 

Upshur-Muskingum complex, eroded phases (formerly Meigs silty clay loam, 
eroded phase) 

The soils of group 3 considered better suited to permanent pasture 
are listed below. Where proper measures for control of erosion are 
followed, however, it is possible to cultivate slopes as great as 25 
percent. 

Muskingum-Brooke complex, eroded steep phases (formerly Westmoreland 
silty clay loam, eroded steep phase) 

Muskingum-Upshur-Brooke complex, eroded steep phases (formerly Belmont 
silty clay loam, eroded steep phase) 


CROPPING SYSTEM FOR SOILS OF GROUP 3 


The chief crops for soils of group 3 are corn, small grains, and hay. 
Alfalfa can be grown without liming on many of these soils, but it 
is desirable to test various parts of fields to determine the areas that 
require liming, for the acid Muskingum soils are included in the 
complexes. 

The important soils of this group, together with their pH value, 
suggested lime treatment to give a reaction favorable for alfalfa mix- 
tures and bluegrass pasture, and special erosion control practices, are 
given in table 11. 


Tastz 11—pH value, lime applications, and special erosion control 
practices for alfalfa mixtures and bluegrass pasture on some of the 
umportant soils of group 3 


8 SS a 


Tnitial applications 
of agricultural 
ground limestone 


feed acre on un- 
imed soils for— . ‘ 
. Special erosion con- 
Soil pH ——— trol practices 
Alfalfa ; 
; Blue- 
ete grass 
rotation | Pasture 
. Tons Tons 
Muskingum-Brooke com- | 5, 0-6. 5 0-3. 5 0-2 | Contour cropping, 
plex (formerly West- strip cropping, di- 
moreland silty clay version terraces, 
loam). sod waterways. 
Muskingum-Upshur- | 5. 0-65 0-3. 5 0-2 Do. 
Brooke complex (form- 
erly Belmont silty clay 
loam). 
Upshur-Muskingum com- | 5. 0-6.0 1-4.0 1-2 Do. 
plex (formerly Meigs 
silty clay loam). 
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Fertilizer recommendations for a 6-year rotation on the soils of 
group 8 are given in table 12. 


Tantn 12.—Fertilizer recommendations for a 6-year rotation on the 
soils of group 3 


ye 


Application per acre 


Year Crop ; 
Manure Fertilizer 
First__-.-- Corie. sso ees 6 to 10 tons on sod pre- | 150 pounds of 0-12-12 
vious year. or 3-12-12 in the 


hill, or 800 in row. 
Second....| Wheat or other | 4 to 8 tons as top dress- | 400 pounds of 0-12-12 
grain. ing on winter grains. or 3-12-12. 
Third___-- Hay mixture |..------+------------- 

(alfalfa, clover, 
timothy).! 


Fourth..-_| Hay or pasture__] 6 tons; none if 250 lb. | 200 pounds of super- 
of 0-12-12 is used. phosphate, or 250 of 
0-12-12. 
Fifth__---|----- GOses- socekeecseseresceese eset 
Sixth. 2. 1|5.-2 2 (s (oa Application on sod; see 
first year. 


1 Seeding rate: Alfalfa, 6 pounds; clover, 4 pounds; timothy, 3 pounds. For 
other seeding mixtures see Ohio Agr. Col. Bul. 261, 1945. 


Since group 8 soils are well adapted to grass and legumes, feng 
rotations that supply midsummer pasture and winter feed of hie 
protein content are particularly desirable. The meadows can 
cut for hay in June and grazed during July and August. The land 
should be protected from grazing after September 1, unless the field is 
to be plowed the following spring. If the pasture is grazed in rota- 
tion, a height of 8 to 12 inches should be allowed between grazings. 
Where the pasture is continuously grazed, a height of 6 to 10 inches 
must be maintained at all times. 

Suggestions already made for the residual sandstone and shale soils 
as to use of fertilizer, liming, the importance of sod crops, erosion 
control, and pasture improvement.apply equally well to these soils. 

On lands too steep for cultivated crops, corn may be omitted from 
the rotation. Very steep slopes or those with serious erosion should be 
permitted to revert to forest. Planting of forest trees is desirable on 
some areas. 

USE AND MANAGEMENT OF SOILS OF TERRACES 


Soils of the terraces occur on nearly level relief along the streams and 
are especially favorable for cultivated crops. Only the terrace escarp- 
ment or borders have a sloping topography, and these are usually 
narrow areas of small extent. Many farms include both terrace and 
first-bottom lands. Along the sides of the larger valleys and in some 
of the minor valleys, sloping uplands are commonly included in the 
farms. These uplands can well be used chiefly for pasture of either 
bluegrass or alfalfa mixtures, and Ladino clover is especially desir- 
able. 
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According to subsoil permeability, group 4 soils may be divided into 
two subgroups. First are the Chenango and Conotton soils with 
gravel and sand in the subsoil. They are freely permeable, have good 
natural drainage, and occur along the Tuscarawas River, Sugar Creek, 
and other streams that drain from the glaciated area. Second are the 
Holston, Monongahela, Tyler, and Zaleski soils with silt and clay 
subsoil. These are moderately to slowly permeable and in many areas 
have imperfect to poor drainage for which tile drains would be desir- 
able. The spacing of the tile lines should vary with subsoil conditions; 
4 rods is considered adequate except where heavy clay is near the 
surface. If the clay is near the surface a spacing of 2 or 8 rods is 
desirable. 


Group 4. Som.s DEVELOPED From ALLUVIAL MATERIAL ON TERRACES 


The soils of the terraces are divided into the three following sub- 
groups on the basis of drainage and use. 
Soils naturally well drained and used as rotation cropland: 


Chenango fine sandy loam 

Chenango fine sandy loam, eroded gently sloping phase 

Chenango fine sandy loam, gently sloping phase 

Chenango gravelly loam 

Chenango gravelly loam, gently sloping phase 

Chenango loam 

Chenango loam, eroded gently sloping phase 

Chenango loam, gently sloping phase 

Chenango loamy fine sand 

Chenango loamy fine sand, eroded gently sloping phase 

Chenango silt loam 

Chenango silt loam, deep phase 

Chenango silt loam, eroded gently sloping phase 

Chenango silt loam, gently sloping phase 

Chenango silt loam, silted phase 

Conotton fine sandy loam 

Conotton gravelly silt loam 

Conotton loam 

Conotton loam, eroded gently sloping phase 

Conotton silt loam 

Conotton silt loam, silted phase 

Holston fine sandy loam 

Soils with silt and clay substratum that in many areas have slightly 

retarded to poor underdrainage and are used as rotation cropland: 

Monongahela silt loam 

Monongahela silt loam, eroded light-textured subsoil phase 

Monongahela silt loam, eroded phase 

Monongahela silt loam, eroded undulating phase 

Monongahela silt loam, light-textured subsoil phase 

Monongahela silt loam, undulating phase 

Tyler silt loam 

Tyler silty clay loam 

Zaleski silt loam 


Some steep and eroded soils of group 4 may be used for cultivated 
crops, but the difficulty of preparing and maintaining them is greater 
and yields are lower than for other soils in the group. These soils are 
ee best suited to permanent pasture or forest and are listed as 

ollows: 


Chenango gravelly loam, eroded steep phase 
Holston silt loam, eroded steep phase 
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CROPPING SYSTEMS FOR SOILS OF GROUP 4 


Corn, small grain, hay, and truck crops are grown on the soils of 
group 4. More corn is grown than on the upland soils. Chenango 
silt loam is desirable for potatoes. Truck crops are grown on the well- 
drained soils of the terraces, especially the loams and fine sandy loams. 

The meadow mixture used depends on the reaction and the drainage 
of the soils. Alfalfa-grass mixtures are desirable when the soil is 
well supplied with lime. Liming is essential on most of the terrace 
soils. For potatoes, however, the reaction should not be above pH 5.3, 
because of the possibility of scab. A green-manure crop, as rye or 
winter wheat, can be grown and plowed under for potatoes. Fertilizer 
is desirable for most crops. Management suitable for light-colored 
upland soils is also appropriate for crops on soils of this group. 

The important soils of group 4, together with their pH value, sug- 
gested lime applications for alfalfa mixtures, and special erosion con- 
trol practices, are given in table 13. Crop rotations for group 4 soils 
are suggested in table 14. 


Taste 13.—pH value, lime applications for alfalfa mixtures, and spe- 
cial erosion control practices on some of the important soils of 


group 4 


Initial applications 
of agricultural f 
ground limestone Special 
Soil pH per acre on unlimed Seeiol 
soils for alfalfa Sete: 
mixtures in precuices 
rotation 
Soils with gravel and sand sub- Tons 
stratum: 

Chenango silt loam___.--------- 5. 0-5. 5 3. 5-4.0 | No special 
practices 
needed. 

Conotton silt loam. __.--------- 5. 5~6. 0 2. 0-3. 0 Do, 

Soils with silt and clay substratum: 

Holston fine sandy loam_..----- 5. 0-5. 5 3. 0-3. 5 Do. 

Monongahela silt loam____-.---- 5. 0-5. 5 3. 5-4. 0 Do. 

Tyler silt loam..--.------------ 4. 5-5. 5 3, 5-4. 5 Do. 

Tyler silty clay loam___-----.---- 5, 0-5. 5 3. 5-4. 5 Do. 

Zaleski silt loam__.-_----------- 5. 0-5. 5 3. 5-4. 0 Do. 

Tapie 14.—Crop rotations for soils of group 4 
Year 3-year rotation 4-year rotation 4-year rotation 

First __...- Cotneucsceseosscusecse Oorness- a eeuneeuseoses Corn. 
Second....| Wheat or other small | Wheat or other small | Oats. 

grain. grain. 
Third.___- Meadow....--.-------- Meadow--.------------- Wheat. 
Fourth ov2|s oc oo teteccecsec eek se (hay or pas- ; Meadow. 

ture). 
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USE AND MANAGEMENT OF SOILS OF FLOOD PLAINS 


The alluvial soils on flood plains are some of the most productive 
in the county. Because of the hazard of flooding, however, they are 
best adapted to corn and hay or pasture. Very poorly drained areas 
are suited only to pasture. ‘Some truck crops are grown on the well- 
drained soils, especially on the high-bottom areas. Small grains tend 
to lodge badly. 


Grovr 5. Som.s DEvELopED From RECENT ALLUVIAL MATERIAL ON STREAM FLOOD 
PLAINS 


Group 5 contains a large number of different soils. ‘Those more 
prominent are the Chagrin, Lobdell, and Wayland soils occurring 
chiefly along streams that drain from the glaciated area north of the 
county. These soils are frequently associated with terrace soils, such 
as the Chenango and Conotton. Pope, Philo, and Atkins soils, also 
important in the group, occur along streams in all parts of the county. 
The soils of group 5 are divided into three subgroups, as follows: 


Well-drained soils: 
Chagrin fine sandy loam 
Chagrin loam 
Chagrin loam, high-bottom phase 
Chagrin silt loam 
Chagrin silt loam, high-bottom phase 
Lobdell silt loam 
Lobdell silt loam, high-bottom phase 
Philo loam 
Philo silt loam 
Philo silt loam, high-bottom phase 
Pope fine sandy loam 
Pope loam 
Pope loam, high-bottom phase 
Pope silt loam 
Pope silt loam, high-bottom phase 
Poorly drained soils; 
Atkins fine sandy loam 
Atkins silt loam 
Atkins silt loam, high-bottom phase 
Atkins silty clay loam 
Hikins silty clay 
Killbuck silt loam 
‘Wayland silt loam 
Miscellaneous land type unsuited to agriculture: 
Riverwash 


CROPPING SYSTEMS FOR SOILS OF GROUP 5 


_ A rotation commonly used for the flood plain soils consists of corn 
2 years in succession, followed by alfalfa or alfalfa mixtures for 
2 or 8 years. New alfalfa seedings are established with oats as a 
nurse crop, or seedings may be made without a companion crop. 

The soils range from neutral to strongly acid. Liming is essential 
in most areas, though some fields will produce excellent stands of al- 
falfa without liming. The lime requirements for alfalfa mixtures on 
he ponent soils of group 5, together with pH value, are given in 
table 15. : 
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Tasie 15.—pH value and lime requirements for alfalfa mixtures on 
the important soils of group 5 


Initial applications 
of agricultural 

ground limestone 

Soil pH per acre on un- 

limed soils for al- 

talfa mixtures in 

rotation 
Tons 

Atkins silt loam. ...--...-.--...------------- 4, 5-5. 0 3, 5-4. 5 
Chagrin silt loam. 6. 0-6. 5 0-1.0 
Elkins silty clay. 5, 0-5, 5 3, 0-4. 0 
Killbuck silt loam. 5, 0-5. 5 3, 5-4, 0 
Lobdell silt loam 6. 0-6. 5 0-1.0 
Philo silt loam __ 5, 0-5, 5 3. 5-40 
Pope silt: loam__ 5, 0-5. 5 3. 5-4, 0 
Wayland silt loam_.____....-.-.--.---------- 5. 0-5. 5 3. 5-4. 0 


Use of fertilizer is essential, especially on the larger bottoms where 
corn is grown extensively. Current recommendations of the Ohio 
Agricultural Extension Service should be obtained. Fertilizers are 
not used on some of the flood-plain areas because the alluvium 
deposited by flood waters is depended on to fertilize the land. A some- 
what smaller application of fertilizer than recommended for the soils 
of the uplands and terraces will be adequate on soils of the lower, or 
first-bottom, lands. 

On farms that include both bottom land and hill land, most of the 
cultivated crops should be produced on the flood-plain soils. In this 
way it is possible to decrease the area of sloping land used for culti- 
vated crops and to better control erosion. The high-bottom phases of 
the various soils are not so frequently overflowed as the typical soil 
units. These higher phases are intermediate in character between the 
flood-plain soils and the terrace soils and have management require- 
ments approaching those of the terrace soils. 


ESTIMATED CROP YIELDS FOR TUSCARAWAS COUNTY SOILS 


Estimated average acre yields to be expected over a period of years 
from each soil of the county under both common and better farming 
practices are given in table 16. 

The estimates in columns A are to be expected, on the average, with 
practices that include the use of small to moderate quantities of com- 
mercial fertilizer but that generally do not include intensive soil 
management in control of erosion, incorporation of organic matter, 
and maintenance and increase of soil fertility and soil productivity. 
In columns B the average acre yields are predicted under practices 
that include use of a regular crop rotation; growing legumes where 
possible; application of barnyard and green manures, lime, and liberal 
quantities of suitable commercial fertilizers; artificial drainage where 
necessary; seeding improved high quality seed from improved varie- 
ties, and, where needed, contour tillage, strip cropping, and terracing 
or digging of diversion ditches for control of erosion. 
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The estimates in table 16 are based primarily on interviews with 
farmers, the county agent, members of the Ohio Agricultural Experi- 
ment Station, direct observation by members of the soil survey party, 
and results obtained on experimental farms by the Ohio Agricultural 
Experiment Station. They are presented only as estimates of average 

ields that can be expected over a period of years, according to the two 

roadly defined types of management. Naturally these yields will 
not be obtained on every field or in every year, as a soil shown on the 
map may vary somewhat from place to place, management practices 
will differ slightly from farm to farm, and climatic conditions fluc- 
tuate from year to year. Nevertheless, these yield estimates are as 
reasonable as can be made from present evidence and show the rela- 
tive productivity of the various soils. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of weathering and soil development 
acting on parent material deposited or accumulated by geologic agen- 
cies. The characteristics of the soil at any given point depend on 
(1) the physical and mineralogical composition of the parent mate- 
rial; (2) the climate under which the soil material has accumulated 
and has existed since accumulation; (3) the plant and animal life 
in and on the soil; (4) the-relief or lay of the land; and (5) the length 
of time the forces of development have acted on the material. The 
climate, and its influence on soil and plants, depends not only on tem- 
perature, rainfall, and humidity but also on the physical characteris- 
tics of the soil or soil material and on the relief, which, in turn, strongly 
influences drainage, aeration, runoff, erosion, and exposure to sun 
and wind. 


ENVIRONMENT AND CHARACTERISTICS OF THE SOILS 


Tuscarawas County lies in the region of Gray-Brown Podzolic® 
soils that occupies the east-central United States. Most of the soils 
have developed under a heavy forest cover of deciduous trees, with 
sufficient rainfall to keep them moist throughout. The climatic and 
biological conditions permit only a relatively thin surface accumula- 
tion of organic litter and a few inches of dark soil in the upper part 
of the profile. The surface mat of organic matter is thinner than in 
the Podzol region to the north but thicker than in the Red and Yellow 
Podzolic region to the south. All the soils are relatively low in organic 
content, and they vary from medium to strongly acid in the solum. 

This county is part of the Allegheny Plateau. Bedrock formations 
over most of the county consist of nearly horizontal interbedded sand- 
stone, siltstone, noncalcareous and calcareous shales, fire clay, and lime- 
stone. These formations are classified as the Allegheny and Cone- 
maugh divisions of the Pennsylvanian geologic age. A small area 
in the northwestern part of the county has been covered by glacial 
till of Wisconsin age. The till is composed largely of sandstone and 
shale material. 


® BALDWIN, M, THE GRAY-BROWN PODZOLIC SOILS OF THE EASTERN UNITED STATES, 
ist Internatl. Cong. Soil Sci., Washington, 1927, Proc. and Papers 4: 276-282. 
1928, 
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Glaciofluvial outwash terraces are principally in the valleys of the 
Tuscarawas River and Sugar Creek and to less extent in the valleys 
of smaller streams. The damming and ponding of north-flowing 
streams by the glacier to the north of the county resulted in the deposi- 
tion of silt and clay in the stream valleys. Subse uent lowering of 
these streams has resulted in extensive terraces. The terrace mate- 
rial consists largely of sandstone, siltstone, and shale gravels, with 
little limestone material. 

Alluvium along the Tuscarawas River and streams flowing from 
the glaciated areas includes much glacial material, whereas that along 
streams in the nonglaciated areas has been derived largely from the 
sandstone, siltstone, and shale uplands. 


CLASSIFICATION OF SOILS IN HIGHER CATEGORIES 


The soils of the county are classified on the basis of their character- 
istics as (1) zonal,” (2) intrazonal, and (3) azonal. 


ZONAL SOILS 


The zonal soils have well-developed soil characteristics that reflect, 
the active factors of soil genesis—climate and vegetation. They are 
represented in this county by Gray-Brown Podzolic soils. 


Gray-Brown Popzorio Sors 


The true Gray-Brown Podzolic soils have ABC profiles, with gray- 
ish-brown or yellowish-brown eluviated A horizons, yellowish-brown 
or brownish-yellow illuviated B horizons, and C horizons composed of 
physically weathered rock materials that are also partly chemically 
weathered. This group includes the well-drained, somewhat exces- 
sively drained and moderately well-drained soils of the uplands and 
terraces—the Wellston, Wooster, Holston, Chenango, Conotton, Tilsit, 
Keene, Tuscarawas, Zaleski, Canfield, Hornell, and Monongahela soils. 
These soils are separately discussed in the following pages, 

Wellston silt loam has developed on sandstone and siltstone con- 
taining thin beds of noncalcareous shale. The following profile was 
observed in a cultivated field about 3 miles southwest of Gilmore, 
Washington Township, on a slope of about 2 percent: 

Av. 0 to 8 inches, grayish-brown smooth friable silt loam; relatively low 
organic matter ; fine crumb structure; slightly acid. 
A: 8 to 14 inches, brownish-yellow or grayish-yellow friable smooth silt 
loam; thin platy structure; crumbles readily under slight pres- 
. sure; medium acid. , 
Bz1, 14 to 29 inches, brownish-yellow heavy silt loam to light silty clay loam: 
breaks into small to medium nuciform aggregates; rock fragments 
absent; strongly acid. : 
B,,, 29 to 35 inches, light brownish-yellow smooth friable silt loam, slightly 
stained with gray and brown; strongly acid. 
' Bis. 85 to 42 inches, grayish-yellow moderately compact gritty silt loam, 
slightly mottled with light gray and brown; strongly acid. 
©. 42 inches +-, sandstone bedrock. 
Variations from the above description occur in color and thickness of 
the various horizons and in depth to bedrock, which ranges from 380 


* See footnote 5, p. 19. 
954115—b8-—_—7 


98 SOIL SURVEY SERIES 1938, NO. 32 


to 50 inches. The bedrock consists of interbedded sandstone, silt- 
stone, and nonealcareous shale. The profile, especially the B horizon, 
varies in texture with the bedrock formations. The shallow phase of 
Wellston silt loam is mapped where bedrock occurs at depths of 25 


inches or less. 

Wooster soils are developed on Wisconsin glacial till, which is com- 
posed almost entirely of sandstone material but does contain small 
quantities of shale, other rocks, and limestone material. A profile of 
Wooster silt loam taken 334 miles northwest of Dundee, Wayne Town- 
ship, shows the following characteristics: 


Ap 0 to 9 inches, grayish-brown friable gritty silt loam; a few small rounded 
gravel on the surface and throughout the horizon; medium acid. 

As. 9 to 17 inches, light yellowish-brown friable gritty silt loam ; some sand- 
stone and shale fragments; strongly acid. 

Be. 17 to 31 inches, yellowish-brown slightly compact heavy silt loam; firm 
in place but only slightly heavier than the above horizon; breaks 
into angular aggregates about %4 to % inch in diameter; strongly 
acid. 

CG. 81 inches +, brownish-yellow friable heavy loam glacial till slightly com- 
pact in place; contains considerable number of sandstone and shale 
rock fragments; strongly acid. 

Holston soils are developed on slack-water terrace deposits of fine 
sand, silt, and clay and are associated with Monongahela and Tyler 
soils. 

Chenango soils are developed on outwash gravel and sand ma- 
terial and occupy terrace positions, principally in the valley of the 
Tuscarawas River. A representative profile of Chenango silt loam is 
as follows: 

Ap. 0 to 8 inches, gravish-brown friable gritty silt loam; contains a small 
quantity of fine gravel; medium acid. 

As, 8 to 15 inches, yellowish-brown friable silt loam ; coarse crumb structure: 
strongly acid. 

B. 1. 15 to 28 inches, brownish-yellow heavy silt loam or light silty clay loam: 
preaks into moderate-sized medium-nuciform aggregates; strongly 
acid, 

B. «. 28 to 34 inches, yellowish-brown gravelly clay loam with a faint reddish 
hue; slightly plastic when moist and hard when ary; contact be- 
tween this horizon and material below is irregular, with tongues 
extending downward into the underlying gravel ; strongly acid. 

CG. 84 inches ++, gray or grayish-yellow stratified loose gravel and coarse sand, 
composed largely of sandstone and shale material; below a depth of 
& feet material is slightly caleareous. 

Profiles of Chenango soils vary from the above description in texture, 
structure, and thickness of the various horizons and in depth to loose 
gravel and sand. 

Conotton soils are developed on low terraces intermediate in posi- 
tion between the Chenango soils and soils of the first bottoms or flood 
plains. They have less well-developed profiles, are less acid, and have 
somewhat darker surface and subsotl horizons than Chenango soils. 

The Tilsit, Keene, Tuscarawas, Zaleski, Canfield, Hornell, and 
Monongahela soils have grayish-brown to yellowish-gray eluviated 
A horizons; brownish-yellow to pale yellow illuviated upper B 
horizons; mottled gray, yellow and brown illuviated lower B horizons, 
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with a tendency toward pan, or Planosol, development; and C horizons 
similar to those of the other Gray-Brown Podzolic soils. _ 

The Tilsit soil is developed on interbedded sandstone, siltstone, and 
nonealcareous shale and is associated with Wellston soils. It has A 
and upper B horizons similar to those of Wellston soils and in this 
respect is similar to the Gray-Brown Podzolic soils. The B horizon 
at a depth of about 18 to 24 inches, however, is mottled gray, yellow, 
and brown, with a slight siltpan or claypan development. 

Keene soils are developed on noncalcareous clay shale. A profile of 
Keene silt loam taken south of Dundee follows: 

A;. 0 to 2 inches, dark-gray friable silt loam; relatively high organic con- 
tent; slightly acid. 

As. 2 to 7 inches, brownish-gray friable silt loam; thin platy structure; 
medium acid. 

B: 7 to 18 inches, brownish-yellow smooth friable silt loam; breaks into 
medium-sized nuciform aggregates; medium acid. 

Bu. 18 to 19 inches, pale brownish-yellow compact silty clay loam; breaks 
into strongly developed medium nuciform aggregates; cleavage faces 
have a thin coating of brown silty material in the upper part, changing 
gradually to a gray coating in the lower part of the horizon; strongly 
acid. 

Be. 19 to 28 inches, pale-brown smooth clay, mottled and streaked with light 
gray; well-developed coarse prismatic structural aggregates with a 
vertical dimension of from 8 to 4 inches; moderately plastic when 
moist, sticky when wet, and very hard when dry; strongly acid. 

Bas. 28 to 50 inches, mottled gray, yellow, and brown smooth clay; breaks 
into large irregularly shaped clods; plastic when moist and hard when 
dry; strongly acid. 

C. 50 inches +, mottied yellow and gray partly weathered clay shale. 

Tuscarawas soils are formed from colluvial material washed from 
upland soil areas developed on sandstone, siltstone, and shale. Unlike 
the colluvial phases of Muskingum soils, which include relatively re- 
cent colluvium, the Tuscarawas material has been in place sufficiently 
long to develop a profile. 

The Zaleski soil consists of colluvial material from upland areas 
of Muskingum and Keene soils deposited over slack-water terraces of 
Monongahela soils. It has a grayish-brown A horizon; pale-yellow 
or brownish-yellow upper B horizon; and mottled gray, yellow, and 
brown lower B horizon. 

The Canfield soil has developed on noncalcareous Wisconsin drift 
composed largely of sandstone. It is the moderately well drained 
member of the catena that includes the well-drained Wooster soils. 
The A and upper B horizons are similar to those of the Wooster soils, 
but the lower B horizon is mottled, and there is a slight compaction in 
some areas. 

The Hornell soil consists of shallow deposits (less than 36 inches) 
of Wisconsin glacial till over clay shale. The B horizon is heavier 
textured than the B horizon of the Canfield soil. 

Monongahela soils are developed on slack-water deposits of silt and 
clay, with some sandy material. A profile of Monongahela silt, loam 
taken half a mile east of Somerdale has the following characteristics: 

A: 0 to 1 inch, very dark-gray silt loam; high in organic matter, with a 

thin overlay of partly decomposed organic matter, as leaves and 
twigs; slightly acid. 
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A; 1 to 8 inches, brownish-gray friable silt loam containing many small 
roots; weak fine crumb structure; has small worm casts and small 
cylinders of dark-gray material, representing old root channels; 
strongly acid. 

Bi. 8 to 15 inches, pale-yellow friable silt loam; breaks into moderately de- 
veloped fine nuciform: aggregates; strongly acid. 

Ba. 15 to 23 inches,: pale-yellow heavy silt loam, slightly mottled, and 
blotched with gray and brown; strongly acid. 

Ba. 23 to 41 inches, pale-yellow, smooth clay, mottled with light gray and 
brown; breaks into strongly developed eoarse blocky aggregates 
plastic when moist and bard when dry; strongly acid. : 

C. 41 inches +, mottled gray, yellow, and brown stratified clay and silt with 
thin layers of sand; extends to a depth of 15 feet or more. 

The Gray-Brown Podzolic soils having a weakly developed profile 
are the Muskingum and Rarden soils and the component mem- 
bers of the Muskingum-Brooke, Muskingum-Upshur-Brooke, and Up- 
shur-Muskingum complexes. 

Muskingum soils are developed on interbedded sandstone, siltstone, 
and shale. Thus, the profile characteristics are variable and largely 
dependent upon the thickness of each layer of bedrock and the sequence 
in which the layers occur. Muskingum silt loam developed on fine- 
grained sandstone and siltstone in a wooded area has the following 
profile: 

A». Brown or dark-brown forest litter from deciduous trees, partly decayed 
and composed of leaves, twigs, and branches; 4 to 144 inches thick. 

Ax. 0 to 2 inches, dark brownish-gray friable silt loam; fine crumb structure; 
relatively high organic content; medium acid. 

A: 2 to 10 inches, grayish-yellow friable gritty silt loam; thin platy. strue- 
ture; a few small channery fragments of siltstone rock are present ; 
strongly acid. 

Bn. 10 to 18 inches, yellowish-brown gritty heavy silt loam; coarse crumb 
to weakly developed fine nuciform structure; strongly acid. 

Bes, 18 to 22 inches, brownish-yellow gritty silt loam; contains many partly 
weathered siltstone fragments. 

D, 22 inches -+-, bedrock of interbedded siltstone and fine-grained sandstone. 


Rarden soils are developed on red or pale-green noncalcareous clay 
shale in association with Muskingum soils. 

The Muskingum-Brooke complex was separated as Westmoreland 
soils in earlier surveys in Ohio and other States. It occurs on upland 
areas where soils are developed on relatively thin layers, or strata, of 
sandstone, siltstone, shale, and limestone. The Brooke soils are de- 
veloped on the limestone, which is a minor constituent in the formation 
but has influenced a large part of the material. 

The Muskingum-Upshur-Brooke complex was formerly correlated 
as Belmont soils in eastern Ohio. The bedrock consists of interbedded 
sandstone, siltstone, and noncaleareous and calcareous gray shale, with 
red clay shale and limestone as minor constituents. 

The Upshur-Muskingum complex was formerly classified as Meigs 
soils. The bedrock formations include interbedded noncalcareous 
sandstone, siltstone, shale, and clay shale; greenish or reddish cal- 
careous clay shale is a minor but important material. 
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The intrazonal soils have more or less well-developed soil character- 
istics that reflect the dominating influence of some local factor of re- 
lief, parent material, or age over the normal effect of climate and 
vegetation. This group includes only the Planosols. 


PLANOSOLS 


The Planosols represent different degrees of development of a siltpan 
or claypan in the B horizon and were developed under moderately good 
to imperfect natural drainage. The Planosols have light-gray to 
brownish-gray eluviated A horizons and mottled gray, yellow, and 
brown heavier textured illuviated upper B horizons, with siltpan or 
claypan development in the lower B horizons. 

The Planosol group includes the Eifort and Tyler soils. Eifort soils 
are developed on heavy’ gray fire clay and have heavy-textured B and 
C horizons. Tyler soils are developed on slackwater silts and clays 
and are the imperfectly drained memhers of the catena that includes 
the well-drained Holston and the moderately well-drained Mononga- 
hela soils. Tyler soils have light brownish-gray upper A horizons, 
mottled lower A horizons, mottled B horizons, which are heavy 
textured and compact, and C horizons of stratified silt and clay. 


AZONAL SOILS 


Azonal soils do not have-well developed profile characteristics. The 
Alluvial soils represent this group in Tuscarawas County. 


ALLUVIAL SorLs 


Alluvial soils consist of recent deposits of material. Most of them 
receive additional deposits when streams overflow, and therefore soil- 
forming processes generally have not had time to bring about the 
development of eluviated and illuviated horizons. The higher lying 
areas, however, have slight profile development. 

In this county Alluvial soils fall in two groups. In the first are 
the strongly acid soils on alluvium washed primarily from upland 
areas of sandstone, siltstone, and shale and from slack-water terraces 
of silt and clay. In this group are the well-drained hore moderately 
well to imperfectly drained Philo, poorly drained Atkins, and very 
poorly drained Elkins soils. In the second group are slightly acid 
soils on alluvium washed primarily from glaciated uplands and out- 
wash terraces. These are the well-drained Chagrin, moderately well 
drained Lobdell, poorly drained Wayland, and the very poorly 
drained Killbuck soils. Killbuck soil consists of light-colored al- 
luvium over dark alluvium. 


LABORATORY DETERMINATIONS 


Mechanical analyses for certain soils of the county are given in 
table 17. 
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APPENDIX 
CORRELATION CHANGES 


The concepts of soil classification have changed somewhat since this 
report was written, and as a result certain groups of soils in Tusca- 
rawas County have been reclassified : 

Hornell—In recent correlations, Hornell soils have been re- 
stricted to the Podzols great soil group. The soils correlated 
as Hornell in Tuscarawas County are Gray-Brown Podazolic, 
so they will no longer be called Hornell. A name has not 
been assigned for them. 

Chenango.-——Recent correlation has restricted Chenango to the 
Podzols great soil group. The soils correlated as Chenango 
in Tuscarawas County therefore would not now be called 
Chenango. A name has not yet been assigned for them. 

Holston.—The name Holston formerly included both Gray- 
Brown Podzolic and Red-Yellow Podzolic soils. The name 
Holston has now been restricted to Red- Yellow Podzolic soils, 
and the name Allegany has been given to those soils havin, 
Gray-Brown Podzolic profiles that were formerly include 
as Holston. The soils called Holston in this report therefore 
have been recorrelated as Allegany soils. 
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Areas surveyed in Ohio. Reconnaissance surveys shown by northwest-southesst 
hatching; cross hatching indicates areas covered by both detailed and recon- 
naissance surveys. 
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This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing_cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 

(2) fax: (202) 690-7442; or 

(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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high-bottom phase gently sloping phase silt loam eroded phase colluvial phase very gently sloping phase _very gently sloping phase silt loam 
(1-3"percent slopes) (5-12 percent slopes) (2-15 percent slopes) (0-5 percent slopes) (5+ percent slopes) (2-5 percent slopes) (0-5 percent slopes) (5-18 percent slopes) 
y aS AXING 
<5 es S 
bey 
Cx | 
hy Lalu tf d, 
Chenango Keene-Rarden-Eifort Monongahela Muskingum Muskingum Wooster ZORS ve) 
Chenango silt loam, silty clay loams, silt loam, silt loam, stony silt loam, silt loam, ERS 
fine sandy loam silted phase eroded steep phases eroded undulating phdse eroded phase very steep phase Riverwash gently undulating phase 
(0-2 percent slopes) (0-3 percent slopes) (18-30 percent slopes) (5-10 percent slopes) (5-18 percent slopes) (30+ percent slopes’) (0-2 percent slopes) (2-5 percent slopes) 
Muskingum-Upshur-Brooke 
complex 
_ Chenango Monongahela Muskingum (formerly named Seepy land 
fine sandy loam, Conotton Keene silt loam, silt loam, Belmont (Muskingum and Keene Zaleski 
eroded gently sloping phase fine sandy loam silt loam light-textured subsoil phase eroded steep phase silty clay loam) soil materials) silt loam 
(5-12 percent slopes) (0-2 percent slopes): (5-18 percent slopes) (0-5 percent slopes) (18-30 percent slopes) (5-18 percent slopes) (15-40 percent slopes) (5-18 percent slopes) 
Uj 
Muskingum-Upshur-Brooke 
complex, 
eroded phases 
(formerly named 
Chenango Keene Monongahela Muskingum Belmont 
fine sandy loam, Conotton silt loam, silt loam, silt loam, silty clay loam, Tilsit 
gently sloping phase gravelly silt loam eroded phase undulating phase eroded very steep phase eroded phase) silt loam 
(5-12 percent slopes) {0-2 percent slopes) (5-18 percent slopes) (5-10 percent slopes) (30+ percent slopes) (5-18 percent slopes:) (0-5 percent slopes) 
Uj 
Muskingum-Upshur-Brooke 
; complex, 
Muskingum- Brooke eroded steep phases 
complex (formerly named 
| Keene (formerly named Muskingum Belmont 
Chenango Conotton silt loam, Westmoreland silt loam, silty clay loam, Tuscarawas 
gravelly loam loam eroded steep phase silty clay !oam) severely eroded phase eroded steep phase) silt loam 
GIN (2-5 percent slopes) (0-2 percent slopes) (18-30 percent slopes) (5-18 percent slopes) (5-18 percent slopes) (18-30 percent slopes) (2-12 percent slopes) 
YY Vy, , 
VM Mg 
Muskingum-Brooke 


complex, 


eroded phases 
Conotton Keene (formerly named 
Chenango loam, silt loam, Westmoreland Muskingum Tuscarawas 
gravelly loam, eroded eroded silty clay loam, silt loam, Philo silt loam, 
eroded steep phase gently sloping phase very gently sloping phase eroded phase) severely eroded steep phase loam eroded phase 
(18+ percent slopes) (5-12 percent slopes) (2-5 percent slopes) (5-18 percent slopes) (18-30 percent slopes) (0-2 percent slopes) ‘5-20 percent slopes) 
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COLOR GROUPING 


WELL-TO MODERATELY WELL-DRAINED SLIGHTLY SLOPING SOILS OF THE UPLANDS DEVELOPED ON NONCALCAREOUS 
ACID SOILS OF THE FLOOD PLAINS SANDSTONE, SILTSTONE, AND SHALE; CALCAREOUS SHALE; AND LIMESTONE 


Chagrin fine sandy loam Muskingum-Brooke complex (formerly named Westmofeland 
Chagrin loam silty clay loam) 


Chagrin loam, high-bottom phase Muskingum-Brooke complex, eroded phases (formerly 
Chagrin silt loam named Westmoreland silty clay loam, eroded phase) 
Chagrin silt loam, high-bottom phase 


Muskingum-Upshur-Brooke complex (formerly named 
Lobdell silt loam Belmont silty clay loam) 
Lobdell silt loam, high-bottom phase Muskingum-Upshur-Brooke complex, eroded phases (formerly 


named Belmont silty clay loam, eroded phase) 
Upshur-Muskingum complex (formerly named Meigs Silty clay loam) 
Upshur-Muskingum complex, eroded phases (formerly|named 

Meigs silty clay loam, eroded phase) 


WELL-DRAINED STRONGLY ACID SOILS OF THE FLOOD PLAINS 


Philo loam Z 

Philo silt loam 1.2 

Philo silt | , high-bott h = , 

ie ere a hg GENTLY TO STRONGLY SLOPING,WELL-DRAINEIOD SOILS OF THE UPLANDS 

Pope loam DEVELOPED ON NONCALCAREOUS SANDSTONE, SILTSTONE, AND SHALE iy 

Pope loam, high-bottom phase 

Pope silt loam Keene silt loam . Zz ¢ 

Pope silt loam, high-bottom phase Keene silt loam, eroded phase WC 
Keene silt loam, eroded very gently ssloping phase ”) Mims 2 
Keene silt loam, severely eroded phase LK) 
Keene silt loam, very gently sloping sphase i a 

POORLY DRAINED SOILS OF THE FLOOD PLAINS AND TERRACES Tilsit silt loam i 

Wellston silt loam 

Atkins fine sandy loam Weillston silt loam, eroded shallow pihase 

Atkins silt loam , Wellston silt loam, shallow phase 

Atkins silt loam, high-bottom phase Weilston silt loam, sloping phase 

— Atkins silty clay loam g 

Elkins silty clay . SR MA _ C Ne LAE A 

Killbuck silt loam Yi S SOYA “Ba SS SSS aN cZ 

Wayland silt loam IMPERFECTLY DRAINED SOILS OF THE UPLANDS DEVELOPED OIN 4 : Hf = SA . j \ De - } CES 

few NONCALCAREOUS FIRE CLAY LA. ti, ~ ww $ A wy VF <A 
Eifort silty clay loam 
NEARLY LEVEL AND GENTLY SLOPING MEDIUM-TEXTURED Evort sillyiclayjloamserodedinhase 


SOILS OF THE OUTWASH TERRACES (GRAVEL AND SAND SUBSTRATA) 


Chenango fine sandy loam 

Chenango fine sandy loam, eroded gently sloping phase GENTLY TO STRONGLY SLOPING EXCESSIVELY DRAINED NONSTONY 
Chenango fine sandy loam, gently sloping phase SOILS OF THE UPLANDS DEVELOPED ON NONC?ALCAREOUS 
Chenango loam SANDSTONE, SILTSTONE, AND SHALE 

Chenango loam, eroded gently sloping phase 


Chenango loam, gently slopi ha: 
ff gi ly sloping phase Muskingum fine sandy loam 


eee oT peat deep phase Muskingum fine sandy loam, eroded phase 
Chenango silt loam, eroded gently sloping phase Muskingum fine sandy loam, very gemtly sloping phase 
Chenango silt loam, gently sloping phase Muskingum silt loam 
Chenango silt loam, silted phase Muskingum silt loam, colluvial phase: 
Conotton fine sandy loam Muskingum silt loam, eroded phase 
Muskingum silt loam, severely eroded phase 


Conotton gravelly silt loam 

Conotton loam 

Conotton loam, eroded gently sloping phase 
Conotton silt loam 

Conotton silt loam, silted phase 


Muskingum silt loam, very gently sloping colluvial phase 
Rarden silt loam 

Rarden silt loam, eroded phase 

Rarden silt loam, very gently sloping phase 


GENTLY TO STRONGLY SLOPING STONY SOILS (OF THE UPLANDS 
VERY GENTLY TO GENTLY SLOPING COARSE-TEXTURED SOILS DEVELOPED ON NONCALCAREOUS SANDSTON E, SILTSTONE, AND SHALE 
OF THE OUTWASH TERRACES (GRAVEL AND SAND SUBSTRATA) 


Muskingum stony fine sandy loam 


ee, Chenango gravelly loam - Muskingum stony silt loam 
— Chenango gravelly loam, gently sloping phase Muskingum stony silt loam, eroded plhase 
Chenango loamy fine sand Muskingum stony silt loam, very genttly sloping phase 


Chenango loamy fine sand, eroded gently sloping phase 


5 
A ee 
STEEP SOILS AND MISCELLANEOUS LAND TYPES be a A . 
NEARLY LEVEL UNDULATING WELL-DRAINED SOILS OF THE COLLUVIAL om SS ——> = ~v 
FANS AND SLACK-WATER TERRACES (SILT AND ELAY SUBSTRATA) Chenango gravelly loam, eroded steejp phase y 
Gullied land (Eifort and Rarden soil materials) 17 Ma SS 

Holston fine sandy loam Gullied land (Muskingum soil materiia!) es "| ~ 

Monongahela silt loam Holston silt loam, eroded steep phase A / A Pb — Kop 

Monongahela silt loam, eroded light-textured subsoil phase Keene-Rarden-Eifort silty, clay loams,, eroded steep phases . = . 


Monongahela silt loam, eroded phase Keene silt loam, eroded steep phase 

Monongahela silt loam, eroded undulating phase Keene silt loam, severely eroded steep phase 

Monongahela silt loam, light-textured subsoil phase Made land, mine pits, and dumps 

Monongahela silt loam, undulating phase Muskingum-Brooke complex, eroded steep phases (formerly 
Tuscarawas silt loam named Westmoreland silty clay loam, eroded steep phase) 
Tuscarawas silt loam, eroded phase Muskingum fine sandy loam, eroded :steep phase 


Muskingum fine sandy loam, eroded ‘very steep phase 
Muskingum fine sandy loam, steep. pihase 
Muskingum fine sandy loam, very steep phase 
Muskingum silt loam, eroded steep pihase 


Zaleski silt loam 


Muskingum silt loam, eroded very steep phase 


—— 


IMPERFECTLY DRAINED SOILS OF THE SLACK-WATER TERRACES 
( 


CLAY SUBSTRATA) Muskingum silt loam, severely eroded steep phase KZ 
Muskingum silt loam, severely eroded very steep phase WG Y 
Tyler silt loam Muskingum silt loam, steep phase WY, 
Tyler silty clay loam Muskingum silt loam, very steep pha:se ¢ ung 
Muskingum stony fine sandy loam, eroded steep phase 4 
i 


SS 


Muskingum stony silt loam, eroded very steep phase 
Muskingum stony silt loam, very steep phase 


Muskingum-Upshur-Brooke complex,, eroded steep phajes S “ip ASS { py S ‘\ G A YH Zi > Wy > 2 
NEARLY LEVEL AND SLOPING SOILS OF THE UPLANDS (formerly named Belmont silty cllay loam, eroded step phase) yy >: eae INS} CAG Yyygos L6G] Up tisryrrszpzygz—'!?$ WU bs Cur 
DEVELOPED ON TILL Riverwash By \ ey S ) G i, Lx. Ne Li . yy Yi, Wi . \ Uae ; 
Seepy land (Muskingum and Keene ssoil materials) SUES : Man s p 4 Sieve Yi / Z ty es y y " A; WW EAL, ’ / : \ ¢ y 
Canfield silt loam SSS Z Pe a oe Gy ‘ GCG j Li WZ[Mn | } WY; Nh YH Age AAW Wee Zee . 1D 
Hornell silt loam SS A % e-Pb : Shy Hy, CMY 2 4, A Nei g tH Y) \w Y = y LD, yur A Pb y 
4 . i AD > 2 4 Wh, J * Ly Qty, Z 1a) I 4 tYUjf§ uj pp Y ‘\ Ave y “ Z - A CMPN \) Z 
D), bomen | cy Za J Wi Go. Yi GON Yi yyy LWW Uy SA \ OWI ap CB (Cyl 
T8N Wooster silt loam, gently undulating phase g o> b Y Gy : — VY, VG y YZ yyy ss / “Wy ANY, G : Yj SALLY Z Gi WZ Wily KEES 
\ Sh J ) yy sy \ QA SSP SS oy Z ‘ : Y Ss — (4 YS i eas 
S aay: jy YN Yj ‘ Gy y Yh ZL Yj 
“ki GA) 


CONVENTIONAL 
SIGNS 


CULTURE RELIEF DRAINAGE 
(Printed in black) (Printed in black) (Printed in blue) 


TS 


School, Church, Boundary lines E < - 
reamery, Cemetery scarpment, 


Streams, Springs, Lakes, Ponds, 
Wells, Flowing wells Intermittent lakes 


io 


é > 4 Steep banks, 
City or Village, Roads, Buildings, Mountai k 
Wharves, Jetties, Break waiter, 2 2 Biber 


Levee, Lighthouse, Fort p48 


jy 


Triangulation station, U.S. Township and 
oundary monument, Section lines, 


Unsurveyed and) Water pipe lines, Canals, 
Intermittent streams Ditches, Flumes 


ue =~ Oil or Gas wells Recovered corners \ } 
Secondary roads, eS d 
rails a * if 
e Q ee 4 = 4 
ee ° 
ae es : J —_= : Swamp, Submerged marsh, 
— Forest fire station, Transmission line, Salt marsh Tidal flats 7 j| 
Airway beacon, il or Gas pipe line 0 > E 
Bridges, Ferry Railroad crossings Oil or Gas tanks s ees 
3 7A] BE | 
yvovy . 
View D 
: Mine or Quarry, Soil boundaries; 
Saar Pam oy Boundary lines Gravel pit, Stony, Gravelly and 
, Rock outcrop Cherty areas 


ACCELERATED EROSION 


Moderate sheet erosion 


HOLME$ 
Moderate sheet and gully erosion £0. 
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e f | 2210000 FEET | 
J. Kenneth Ableiter, Chief Soil Correlator. Scale 1:21,120 
C. P. Barnes, Chief Analyst, Soil Uses and Productivity. , Map compiled from U. S. Geological Survey quadrangles and aerial 
E. D. Fowler, Principal Soil Correlator, Northern States. 1 4 0 1 2 Miles photographs by Cartographic Section, Division of Soil Survey, BPISAE. 
Correlation and inspection by O. C. Rogers, Senior Soil Scientist. | H.W. Whittock, Engineer, in Charge, 


, Map Drafting by Tennessee Valley Authority, Maps and Surveys Branch. 
mes Polyconic projection. 1927 North American datum. 
10 000 foot grid based on Ohio (North) rectangular coordinate system. 


Soils surveyed 1934-38 by Robert Wildermuth, in Charge, 
Arthur E. Taylor and Matthew Drosdoff, U. S. Department of Agriculture, 5000 0 5.000 
Ww. S. Mozier, G. A. Mickelson and R. W. Cummings, Ohio Agricultural 
Experiment Station. . 
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CONVENTIONAL 
SIGNS 


CULTURE 
(Printed in black) 


25/ 


City or Village, Roads, Buildings, 
Wharves, Jetties, Breakwater, 
Levee, Lighthouse, Fort 


DOUBLE TRACK 


Secondary roads, Railroads 
Trails 


RRAGOVE 77 


Bridges, Ferry Railroad crossings 


Ford, Dam, Boundary lines 
Sawmill, Windmill 


T7N 


School, Church, Boundary lines 
Sreamery, Cemetery 


Triangulation station, U.S. Township and 
Boundary monument, Section lines, 
Oil or Gas wells Recovered corners 


Forest fire station, Transmission line, 
Airway beacon, Oil or Gas pipe line 
Oil or Gas tanks 


RQ 48 we _5 


Mine or Quarry, Soil boundaries; 
Gravel pit, Stony, Gravelly’ and 
Rock outcrop Cherty areas 


RELIEF 
(Printed in black) 


Escarpment, 
Steep banks, 
Mountain peak 


DRAINAGE 
(Printed in blue) 


~ 


N 


Streams, Springs, Lakes, Ponds, 
Wells, Flowing wells Intermittent lakes 


wf 
i 


Unsurveyed and Water pipe lines, Canals, 
Intermittent streams Ditches, Flumes 


22/30” 


Se IGEN va 
‘ WUE. ai 


Submerged SnEkahi, 
Salt marsh Tidal flats 


Swamp, 


ACCELERATED EROSION 
s Moderate sheet erosion 


SG Moderate sheet and gully erosion 


LEGEND COLOR GROUPING 


Muskingum-Brooke 


complex, 
eroded steep phases 
- . pr ei a weanagih WELL-TO MODERATELY WELL-DRAINED SLIGHTLY 
enango eene t : : ACID SOILS OF THE FLOOD PLAINS 
Atkins gravelly loam, Conotton silt loam, silty clay loam,) silt loam, Philo Tyler 
fine sandy loam gently sloping phase silt loam severely eroded phase eroded steep phase severely eroded very steep phase silt loam silt loam @haennenasandy eam 
(0-2 percent slopes) (5-10 percent slopes) (0-2 percent slopes) (5-18 percent slopes) (18-30 percent slopes) (30+ percent slopes) (0-2 percent slopes) (0-2 percent slopes) @hagrin\lodin 


Chagrin loam, high-bottom phase 
Chagrin silt loam 

Td Chagrin silt loam, high-bottom phase 
Lobdell silt loam 
Lobdell silt loam, high-bottom phase 


WELL-DRAINED STRONGLY ACID SOILS OF THE FLOOD PLAINS 


T6N Conotton Keene Muskingum Philo Philo loam 
Atkins Chenango silt loam, silt loam, Muskingum silt loam, silt loam, Tyler Philo siltloam 
silt loam loam silted phase severely eroded steep phase fine sandy loam ‘steep phase high-bottom phase silty clay loam Philo silt loam, high-bottom phase 
an (0-2 percent slopes) (0-2 percent slopes) (0-2 percent slopes) (18-30 percent slopes) (5-18 percent slopes) (18-310 percent slopes) (1-3 percent slopes) (0-2 percent slopes) Sas Hees icam ‘ te 


Pope loam, high-bottom phase 
G C Te Pope silt loam 
Ab | ; Pe Pope silt loam, high-bottom phase 


POORLY DRAINED SOILS OF THE FLOOD PLAINS AND TERRACES 


CARA WAS 


i =) 
Upshur-Muskingum Atkins fine sandy loam BE 
complex, Atkins silt loam 5 
Atkins Chenango Keene Muskingum Muskingum (formerly named Atkine:siltsloamnphiahsbottormiphase Ob 
silt loam, loam, Eifort silt loam, fine sandy loam, silt loam, Pope Meigs Atkins silty clay loam x 
high-bottom phase eroded gently sloping phase silty clay loam very gently sloping phase eroded phase very gently :sloping colluvia] phase fine sandy loam silty clay loam) Elkins silty clay fo) 
(0-2 percent slopes) (5-12 percent slopes) (2-5 percent slopes) (2-5 percent slopes) (5-18 percent slopes) (2-5 percent slopes) (0-2 percent slopes) (5-18 percent slopes) Kithurs si loam OF 
fayland silt loam 
Ra L | 
L a NEARLY LEVEL AND GENTLY SLOPING MEDIUM-TEXTURED 
Upshur-Muskingum SOILS OF THE OUTWASH TERRACES (GRAVEL AND SAND SUBSTRATA) 
complex, ; 
Chenango fine sandy loam 
abst phases Chenango fine sandy loam, eroded gently sloping phase 
. , 7 (former y. named Chenango fine sandy loam, gently sloping phase 
Chenango Eifort Muskingum Muskingum _ Meigs Chanancoltearn 
4 Atkins loam, silty clay loam, Killbuck fine sandy loam, silt loam, | Pope silty clay loam, Chenango loam, eroded gently’sloping phase 
“ "silty clay loam gently sloping phase eroded phase silt loam eroded steep phase very steep phase | loam eroded phase) Chenango loam, gently sloping phase 
(0-2 percent slopes) (5-12 percent slopes) (2-5 percent slopes) (0-2 percent slopes) (18-30 percent slopes) (30+ percent slopes) (0-2 percent slopes) (5-18 percent slopes) Chenango silt loam 
Lee ; - r 5 — ~ | . Chenango silt loam, deep phase 
Chenango silt loam, eroded gently sloping phase 
Ub Chenango silt loam, gently sloping phase 
Chenango silt loam, silted phase 
| Conotton fine sandy loam 


Conotton gravelly silt loam ~ 
Conotton loam 

Conotton loam, eroded gently sloping phase 
Conotton silt loam 

Conotton silt loam, silted phase 


Muskingum Pope 
Canfield Chenango Elkins Lobdell fine sandy loam, Muskingum loam, Wayland 
silt loam loamy fine sand silty clay silt loam eroded very steep phase stony fine sandy loam high-bottom phase silt loam 
VERY GENT = 
(0-5 percent slopes) (0-5 percent slopes) (0-2 percent slopes) (0-2 percent slopes) (30+ percent slopes) (5-183 percent slopes) (1-3 percent slopes) (0-2 percent slopes) OF THE OUIWASH TERRACES taneve tn AWeMSE ide Re 
c Co Ec La M3 Pf Wa Chenango gravelly loam : 
Chenango gravelly loam, gently sloping phase 
Chenango loamy fine sand 
Chenango loamy fine sand, eroded gently sloping phase 


NEARLY LEVEL UNDULATING WELL-DRAINED SOILS OF THE COLLUVIAL 
FANS AND SLACK-WATER TERRACES (SILT AND CLAY SUBSTRATA) 


Chenango Gullied land Lobdell Muskingum Muskingum 
Chagrin loamy fine sand, (Eifort and Rarden silt loam,, fine sandy loam, stony fine sandy loam, Pope Wellston Holston fine sandy loam 
fine sandy loam eroded gently sloping phase soil materials) high-bottom phase steep phase eroded steep phase silt loam silt loam Monongahela silt loam ; : 
(0-2 percent slopes) (5-12 percent slopes) (18-30 percent slopes) (1-3 percent slopes) (18-30 percent slopes) (18-30) percent slopes) (0-2 percent slopes) (2-5 percent slopes) ieee a a eae sts i piper plese 
YH ES Te YI yy Monongahela silt loam, eroded undulating phase 
Ca Cp Lb Mn- Wb Monongahela silt loam, light-textured subsoil phase 
Y Monongahela silt loam, undulating phase 
| y Tuscarawas silt loam 


Tuscarawas silt loam, eroded phase 
Zaleski silt loam 


Muskingum Pope Wellston IMPERFECTLY DRAINED SOILS OF THE SLACK-WATER TERRACES 
Chagrin Chenango Gullied land Made land fine sandy loam, Muskingum silt loam, silt loam, (SILT AND CLAY SUBSTRATA) 
loam silt loam (Muskingum soil material) mine pits, and dumps very gently sloping phase stony silt loam high-bottom phase eroded shallow phase THlaraieloarn 
(0-2 percent slopes) (0-2 percent slopes) (15-30 percent slopes) (variable) (2-5 percent slopes) (5-18 percent slopes) (1-3 percent slopes) (2-5 percent slopes) qriectiales foam 


. 


= 
WIth 
E Y 
y é Z NEARLY LEVEL AND SLOPING SOILS OF THE UPLANDS 


DEVELOPED ON TILL 


Canfield silt loam 
Hornell silt loam 
Wooster silt loam 

Ce 


17/30! { } t 
Chagrin Chenango Muskingum Muskingum Wellston Wooster silt loam, gently undulating phase = 
loam, silt loam, Holston Monongahela fine sandy loam, stony silt loam, Rarden silt loam, WU, X 


high-bottom phase deep phase fine sandy loam silt loam very steep phase eroded phase silt loam shallow phase v z Z ; x fh, . <== / /. L . ¥ 
2 SLOPING SOILS OF THE ED LY — ; : Ys , Y . iy Ys Z \ “Mq- f Na 
(1-3 percent slopes) (0-2 percent slopes) (0-5 percent slopes) (0-5 percent slopes) (30+ percent slopes) (5-18 percent slopes ) (5-18 percent slopes) (2-5 percent slopes) SANDSTONE: SHLTSNCAE: AND GHEE Ga UesemO one Ain Tee TONE Go A ZN i, \. . Ley SY lic 


Cc Cr Ma M6 Wi Muskingum-Brooke complex (formerly named Westmoreland 
silty clay loam) 
Muskingum-Brooke complex, eroded phases (formerly 


named Westmoreland silty clay loam, eroded phase) 


ul 


/ 


- 


Muskingum-Upshur-Brooke complex (formerly named 
Belmont silty clay loam) 

Muskingum-Upshur-Brooke complex, éroded phases (formerly 
named Belmont silty clay loam, eroded phase) 


eS 


Chenango Holston Monongahela Muskingum Rarden Wellston Upshur-Muskingum complex (formerly named Meigs silty clay loam) ; 

Chagrin silt loam, silt loam, silt loam, Muskingum stonysilt loam, silt loam, silt loam, Upshur-Muskingum complex, eroded phases (formerly named “i 
silt loam eroded gently sloping phase — eroded steep phase eroded light-textured subsoil phase silt loam eroded wery steep phase eroded phase sloping phase Meigs silty clay loam, eroded phase) Wy 

(0-2 percent slopes) (5-12 percent slopes) (18+ percent slopes) (0-5 percent slopes) (5-18 percent slopes ) (30+ percent slopes) (5-18 percent slopes) (5-12 percent slopes) Mi 
Z y , WZ 

} GENTLY TO STRONGLY SLOPING,WELL-DRAINED SOILS OF THE UPLANDS Yy, 
DEVELOPED ON NONCALCARFOUS SANDSTONE, SILTSTONE, AND SHALE a, 


Keene silt loam 

Keene silt loam, eroded phase 

Keene silt loam, eroded very gently sloping phase 
Keene silt loam, severely eroded phase 

Keene silt loam, very gently sloping phase 


a 


Chagrin Chenango Monongahela Muskingum Muskingum Rarden Tilsit silt loam 
silt loam, silt loam, Hornell silt loam, silt loam, stony silt loam, silt loam, Wooster Weliston silt loam 
high-bottom phase gently sloping phase silt loam eroded phase colluvial phase very gently sloping phase very gently sloping phase silt loam eusten a ol sebed shelley phase 
(1-3 percent slopes) (5-12 percent slopes) (2-15 percent slopes) (0-5 percent slopes) (5+ percent slopes) (2-5 percent slopes) (0-5 percent slopes) (5-18 percent slopes) Weller at joa alesie Hees 


. 


: é , y IMPERFECTLY DRAINED SOILS OF THE UPLANDS DEVELOPED ON 


NONCALCAREOUS FIRE CLAY 


Eifort silty clay loam 
Eifort silty clay loam, eroded phase 


a 


Chenango Keene-Rardeh-Eifort Monongahela Muskingum Muskingum Wooster 
Chenango silt loam, silty clay loams, silt loam, silt loam, stony silt loam, silt loam, 
fine sandy loam silted phase eroded steep phases eroded undulating phase eroded phase very steep phase Riverwash gently undulating phase GENTLY TO STRONGLY SLOPING, EXCESSIVELY DRAINED, NONSTONY 
ie (0-2 percent slopes) (0-3 percent slopes) (18-30 percent slopes) (5-10 percent slopes) (5-18 percent slopes) (30+ percent slopes) (0-2 percent slopes) (2-5 percent slopes) SOILS OF THE UPLANDS DEVELOPED ON NONCALCAREOUS 
a ; SANDSTONE, SILTSTONE, AND SHALE 
Cf Cu We Muskingum fine sandy loam 
Muskingum fine sandy loam, eroded phase 
Muskingum fine sandy loam, very gently sloping phase 
Muskingum silt loam 
Muskingum silt loam, colluvial phase 
Muskingum silt loam, eroded phase 
Muskingum-Upshur-Brooke Muskingum silt loam, severely eroded phase 
complex Muskingum silt loam, very gently sloping colluvial phase 
Chenango Monongahela Muskingum (forimerly named Seepy land Rarden silt loam 
fine sandy loam, Conotton Keene silt loam, silt loam, Belmont (Muskingum and Keene Zaleski Paka all pe ies ae ing phi 
eroded gently sloping phase fine sandy loam silt loam light-textured subsoil phase eroded steep phase silty clay loam) soil materials) silt loam CE aa HES 
(5-12 percent slopes) (0-2 percent slopes) (5-18 percent slopes) (0-5 percent slopes) (18-30 percent slopes) (5-18 percent slopes) (15-40 percent slopes) (5-18 percent slopes) 
“, ¥ GENTLY TO STRONGLY SLOPING STONY SOILS OF THE UPLANDS 
T5N Cg Cy Kb Mt M10 ips DEVELOPED ON NONCALCAREOUS SANDSTONE, SILTSTONE, AND SHALE 
; Muskingum stony fine sandy loam 
Muskinguim-Upshur-Brooke Muskingum stony silt loam 
complex Muskingum stony silt loam, eroded phase 
eroded phases Muskingum stony silt loam, very gently sloping phase 
(formerly named 
Chenango Keene Monongahela Muskingum Belmont a 
fine sandy loam, Conotton silt loam, silt loam, silt loam, siltty clay loam, Tilsit 
gently sloping phase gravelly silt loam eroded phase undulating phase eroded very steep phase eroded phase) ( silt loam STEEP SOILS AND MISCELLANEOUS LAND TYPES 
- Ss 5-18 percent slopes 5-10 percent slo 30+ percent slopes 5-18: percent s'ores) 0-5 percent slopes) 
(5-12 percent slopes) (0-2 percent slopes) ( Pp pes) ( p pes) (30+ perce pes) ( iieviniyo’giavel eatnceroded <taeiiee 
y Gullied land (Eifort and Rarden soil materials) 
M M11 Ta Gullied land (Muskingum soil material) ~ 
Ch Cw BE y - Holston silt loam, eroded steep phase 
Keene-Rarden-Eifort silty clay loams, eroded steep phases 
, Keene silt loam, eroded steep phase 
oo | Muskingum-Upshur-Brogke Keene silt loam, severely eroded steep phase 
complex, M ; 
. ade land, mine pits, and dumps , 
Muskingum-Brooke eroded steep phases Muskingum-Brooke complex, eroded steep phases (formerly ‘ 
complex (forimerly named named Westmoreland silty clay loam, eroded steep phase) ‘ 
Keene (formerly named Muskingum Belmont Muskingum fine sandy loam, eroded steep phase ; 
Chenango Conotton silt loam, Westmoreland silt loam, siltty clay loam, Tuscarawas Muskingum fine sandy loam, eroded very steep phase \ > 
gravelly loam loam eroded steep phase silty clay loam) severely eroded phase eroded steep phase) silt loam Hoeiean As sd passes a / 
5 in A . T's S| 1Q j | 19 t slopes uskingum fine sandy loam, very steep phase YY 
(2-5 percent slopes) (0-2 percent slopes ) (18-30 percent slopes) (5-18 percent slopes ) (5-18 percent slopes) (18-30) percent slopes) (2-12 Poe pes) Muskingum silt loam, eroded steep phase iy 
g Y Muskingum silt loam, eroded very steep phase / & 
ip My M1 Muskingum silt loam, severely eroded steep phase 
Ci Cx oy Muskingum silt loam, severely eroded very steep phase 
LILES. Muskingum silt loam, steep phase 


Muskingum silt loam, very steep phase 
Muskingum-Brooke Muskingum stony fine sandy loam, eroded steep phase 
complex, Muskingum stony silt loam, eroded very steep phase 
eroded phases Muskingum stony silt loam, very steep phase 
Muskingum-Upshur-Brooke complex, eroded steep phases 


ANY 


Conotton Keene (formerly named 
Chenango loam, silt loam, Westmoreland Muskingum Tuscarawas ree named Belmont silty clay loam, eroded steep phase) 
gravelly loam eroded eroded silty clay loam, silt loam, Philo silt loam, Seepy land (Muskingum and Keene soil materials) 
eroded steep phase gently sloping phase very gently sloping phase eroded phase) severely eroded steep phase loam eroded phase 


(18+ percent slopes) (5-12 percent slopes) (2-5 percent slopes) (5-18 percent s'cpes) (18-30 percent slopes) (0-2 jpercent slopes) | (5-20 percent slopes) 


| 
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Soil 


Atkins fine sandy loam 


Atkins silt loam 


High-bottom phase 


Atkins silty clay loam______-.---------- 
Canfield silt loam_____----------------- 
Chagrin fine sandy loam______---------- 
Chagrin loam 


High-bottom phase_---.----------- 
Chagrin silt loam_______--------------- 


High-bottom phase-_--.------------- 
Chenango fine sandy loam 


Eroded gently sloping phase 


Gently sloping phase_._...--------- 


Chenango gravelly loam 


Eroded steep phase---------------- 
Gently sloping phase_...----------- 


Chenango loam_____------------------- 
Eroded gently sloping phase.------- 
Gently sloping phase. elec Siecesttie 

Chenango loamy fine sand___..---.----- 
Eroded gently sloping phase____..__- 

Chenango silt loam 


Deep phase 


Eroded gently sloping phase____---_- 
Gently sloping phase____.-..------- 
Silted phase__.._...-.-.----------- 


Conotton fine sandy loam_._------------ 


Conotton gravelly silt loam 


Gonotton [OG..5sssesscasceeceke sna 


Eroded gently sloping phase____-__-- 


Conotton silt loam.....--.------------- 


Silted: phases i-civccoesteesoca-252- 
Eifort silty clay loam_.._..-.----------- 
Eroded phase__..-.--------------- 
Elkins silty clay 


Gullied land: , 
ifort and Rarden soil materials. __-__ 


Muskingum soil material_____--_--- 


Holston fine sandy loam_.-------------- 


Holston silt loam, eroded steep phase_-__--~ 


Hornell silt loam.oo..scnecsseecsesaawe 


Keene-Rarden-EHifort silty clay loams, 
eroded steep phases. 


Keene silt loam_.....------------------ 


Eroded phase 
Eroded steep phase 
Eroded very gently sloping phase_-____ 


Severely eroded phase.__-.--------- 


Severely eroded steep phase.-------- 
Very gently sloping phase____------- 
Killbuck silt loam_--------------------- 


Lobdell silt loam._--------------------- 
High-bottom phase...------------- 


Made land, mine pits, and dumps_-_----- 


Monongahela silt loam 


Eroded light-textured subsoil phase__-_ 


Eroded phase 


Eroded undulating phase 


Light-textured subsoil phase 


Undulating phase..---------------- 


Muskingum-Brooke complex (formerly 
Westmoreland silty clay loam). 


Muskingum-Brooke complex, eroded 
phases (formerly Westmoreland silty 
clay loam, eroded phase). 


Muskingum-Brooke complex, eroded steep 
phases (formerly Westmoreland silty 
clay loam, eroded steep phase). 


Muskingum fine sandy loam 


Eroded phase 


Eroded steep phase-..------------- 


Eroded very steep phase__---------- 
Steep phase_...-.-----..-..--...--. 


Very gently sloping phase___._------ 


Very steep phase 
Muskingum silt loam___.-.-----------.- 
Colluvial phase____---------------- 
Eroded phase----.---------------- 


Eroded steep phase. ---.----------- 


Eroded very steep phase___--------- 
Severely eroded phase-..--.-------- 


Severely eroded steep phase.____--_-- 
Severely eroded very steep phase---- 
Steep-phases 2. acoso ede ess 
Very gently sloping colluvial phase___ 


Very steep phase 


Muskingum stony fine sandy loam_____-- 
Eroded steep phase 


Muskingum stony silt loam 


Eroded phase--.-.---------------- 
Eroded very steep phase___--------- 
Very gently sloping phase__--_-_-___ 
Very steep phase___--.-.---------- 


Muskingum-Upshur-Brooke complex 
(formerly Belmont silty clay loam). 


Muskingum-Upshur-Brooke complex, 
eroded phases (formerly Belmont silty 
clay loam, eroded phase). 


Muskingum-Upshur-Brooke complex, 
eroded steep phases (formerly Belmont 
silty clay loam, eroded steep phase). 


Philodoamss¢ . 225 22 soutien tet 


High-bottom phase__._.__-_-------- 
Pope fine sandy loam__........---.----- 


Pope silt loam__.._.--------------- soon 
High-bottom phase___-....--------- 
Rarden silt loam__...-.-------.-------- 


Eroded phase 


Very gently sloping phase___------_....- 


Riverwash 


Seepy land (Muskingum and Keene soil 
materials). 


Eroded phase 


Tyler silt loam 


Tyler silty clay loam 


Upshur-Muskingum complex (formerly 
Meigs silty clay loam). 


Upshur-Muskingum complex, eroded 
phases (formerly Meigs silty clay 
loam, eroded phase). 


Wayland silt loam 


Wellston silt loam_____._...----_--___- 


Eroded shallow phase...._...---__- 
Shallow phase 


Sloping phase 


Wooster silt loam._._-.....---.---  --- 


Gently undulating phase__._________ 


Zaleski silt loam_.....--..-..---------- 
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TUSCARAWAS COUNTY, OHIO, SOILS: SUMMARY OF IMPORTANT CHARACTERISTICS 


Soil profile 


_— CO er OOOO ne eS 


Subsoil 


Color 


Mottled yellow, gray, 
and brown. 


Brownish yellow; mottled 
below 18 inches. 


Yellowish brown 


Light brown; yellowish 
brown below 15 inches. 


Brown; brownish yellow 
below 30 inches. 


Brownish yellow to yel- 
lowish brown. 


Yellowish brown; grayish 
yellow below 32 inches. 


Yellowish brown; dark 
brown below 25 inches. 


Light 
brown below 16 inches. 


Pale reddish brown to 
yellowish brown. 


brown; reddish 


Light yellowish brown; 
pale reddish brown be- 
low 16 inches. 


Light brownish gray; mot- 
tled below 12 inches, 


Mottled yellow and gray__ 


Dark gray, mottled with 
yellow and brown, 


Brownish yellow; yellow 
below 16 inches. 


Yellowish brown._____._- 


Light brownish yellow; 
mottled below 18 
inches. 


Keene: Grayish yellow, 
pale yellow below 12 
inches, 

Rarden: Yellowish brown, 
teddish brown below 
16 inches. 

Eifort: Light brownish 
gray mottled below 12 
inches, 


Grayish yellow; pale yel- 
low below 12 inches. 


Very dark brownish gray; 
mottled below 18 inches. 


Brownish yellow; mottled 
below 18 inches. 


Brownish yellow; mottled 
below 20 inches. 


Light brownish yellow; 
mottled below 18 inches. 


Brownish yellow; mottled 
below 18 inches. 


Light brownish yellow; 
mottled below 18 inches. 


Brownish yellow; mottled 
below 18 inches. 


Light brownish yellow; 
mottled below 18 
inches. 


Light brownish yellow____ 


Light yellow or light 
brownish yellow. 


Muskingum and Brooke: 
Light brownish yellow. 
Upshur: Reddish brown. 


Light brownish yellow; 
mottled below 20 
inches. 


Light brownish yellow; 
mottled below 18 
inches. 


Yellowish brown, reddish 
brown below 16 inches. 


Light brownish yellow; 
mottled 24 


inches. 


below 


Light yellowish brown___ 


Ley doves cece ccceseueee! 

Mottled gray, yellow, 
and brown. 

Seeks (6c ae ee oe 


Upshur: Reddish brown. 
Muskingum: Light brown- 
ish yellow, 


Mottled gray, 


yellow, 
and brown. , 


Yellowish brown; brown- 
ish yellow below 25 
inches, 

Yellowish brown 


Yellowish brown; brown 
below 20 inches. 


Light brown; brownish 
yellow below 16 inches. 


Domi- 
Physiographie position nant Natural drainage Surface soil 
slope 
Color Consistence 
Percent 
Low flood plains___..___- O- 2| Poor_......-.------.--- Light gray to light brown-| Friable...........-.---- 
ish gray. 

Betas OL ei) hs ee ka Om 2 lee eedOs seen sees seat se Ses OSes fees tee elise eSdOs- 5 os aS 
Flood plains------------ O=2 Jesece (8 [0 alee mee meal ase eas dots sieee ses id| act cd dOnntcoSesete SSeS 
Low flood plains_..._-__- O- 2 |.---- dOSs2cseten voue sped oes doseccscakodsecebon PEM Sacee tee cde ceo 
Uplands.c_ S222. cose 2 0- 5 | Moderately good______-- Light grayish brown to | Friable_........._-..___ 

brownish gray. 
Flood plains_-...--.-..- 0=2)| Good 25.0222 2 2 oseueis Light brown or grayish |_____ (c (0 Peek teeter eae 
brown. 

Led Be G0ie. occ Sze set od O-.2 tends. 22c52206 cucl2.|) Brownie 2.2556 loanees| coe d0bsact2 cece 

nese (6 (0 eee perro epee eer 18 fe eeed0nseu este eees ost ea dOlete eee sees tese nose cdOe otc ee et tk 

See Gossees Sees eect se Qs i2 ae dOss eee e eee e she lesa sss dOse bo sad ec deen due |seeecdOl<ces cose sees. 

2oeae (6 (0 See Rear oe ete CR a Ta*3: lesen dOse sc eesscet besos e|s cei cdOustus ccs ose sis tolleescdOsss ora ste cctee 
Outwash terraces___.-___ 0- 2| Good to somewhat ex- | Grayish brown or light |_._._ AOxc see oeU once 

cessive. yellowish brown. 

ison DOs hs ters nt tales ot 5-12 |_..--do._---------------| Brownish yellow to yel- |_...-do__...__--__-.____ 

lowish brown. 

Seeled GiocovecSienchuseed 5-12 |__---do__.--------------| Grayish brown or light |..._..do___---------._-_ 

yellowish brown. 

eer COsetteesezeccs ol. 2=5: | ExXCessiVe.< 22-922 <8 e¥es sooo dOe cide te ote Oe Os Bac oat ask ee oko 
ieee O0ss Sesce tees eSs ISPs MdOws See sg eA a. dOsseace on cules eS dOwe uc AA a oe 
aeodee GOs) ce lait eee OF LOM a fe dOne a eb 82 Oe acer ne OLA See eee eel ee Oars cts bole 
beats QOei 22 S82 e ose O- 2 | Good to somewhat ex- |__...do_____.__-___-.-___|.._._do_-_____-___-.___- 

cessive. 

nee Cs 0 a a 5-12 |_--.-do_..--------------| Brownish yellow to yel- |__...do___-..__________- 

lowish brown. 

ia bd AO te en 5-12 |___--do___.-------------| Grayish brown or light |__...do_...-_..________. 

yellowish brown. 

ree dost ses ese cco 0- 5 | Good to excessive......-| Grayish brown or grayish | Loose.._..----...--__-- 

yellow. 

Sates Gozevesesscdlsesece 5-12 | Excessive..........-----| Yellowish brown._______|_...-do._._.-----._____- 
eee W0tsesesececessees 0— 2 | Good to somewhat exces- | Grayish brown to light | Friable.......---------- 

sive. yellowish brown. 

neeae doscccsscs. tess Qa 2" -Good ssc sccstecl cos ceeG | Yes dove ee eet ee de oe Bs he Bes 
ek 6 (a a ee 5-12 | Good to somewhat exces- | Brownish yellow to yel- |____.do_...-----_-_----- 

sive. lowish brown. 

eonem: PO nt in auto tame B=12: nos detessc se cedccss 3.) (Grayish brown: 2 oes dO eles ess esse 
eeoae Co Ce Repenea ae sets Sei 0- 3 | Good__.-..------------} Brown to dark brown___._}__._.do__-.--.--.2-.2--- 
aks (6 (a pace un peaol weppain eas 0- 2 | Good to somewhat exces- | Light yellowish brown._.-| Very friable____._-_----- 

sive. 

ae ek d0<22s5sceSeceesecs 0- 2 | Good___---------------| Brown or yellowish brown_| Friable.........---.---- 
mare On ae ak os Hs 0- 2 | Good to somewhat exces- | Grayish brown to brown__|_....do___.._---__...--- 

sive, 

ease! dO. Sos edeseesees 5-12 |__---do__-.-..--.-.------| Pale reddish brown to |___..do__...--_--___---__ 

yellowish brown. 

he BA 6 C0 ee ape ne ra oe Be 0- 2 |___._do_______----------| Grayish brown to brown _|___._do_____---__---.___ 
ees d0svcesace-sesteece 0525) 'Good 2-2 sven ses eens e| ah oosdossc. sue eked |e dots eee oe 
Uplands_.-_-----..--.-- 2— 5 | Imperfect__..---------- Light grayish brown ____ Slightly plastic when wet_ 
Lae dOfss22-4 Ssseseesc 2- 5 |___--do___--------------| Light brownish gray_____| Plastic when wet_____--- 
Flood plains and slack- Q—- 2 | Very poor__.----------- Dark brownish gray to | Sticky when wet________ 

water terraces. dark gray. 
Uplands___------------- 18-30: |) Imperfeet2222 222. -5o ic) oco le eo sesc Ri aace sc} AA oces coun ule eS 

Sites OOvese Sess lst aa! 15-3808 iixcessive.2 > 2:25 52 s.cy co | a Ase 2a en eee hh a ees aoe A 28 
Slack-water terraces___._- 0=:5. | ‘Good .ssoseecekecedeces Light yellowish brown to | Friable........-.._-___- 

grayish brown. 

renee dosiiisset tec ese3 ISFe Ses ecdOs2 costs socsoneee|fesdgdO. eet ewes see |S Ad6 ek 
Uplandss. 2.222222 sevacs 2-15 | Moderately good to im- | Grayish brown to brown- |____- (0 [seen ee See 

perfect. ish gray. 

he Sti do__-----.---------] 18-30 | Keene: Moderately good. | Keene: Light brownish | Keene and Rarden: Fri- 

Rarden: Excessive. gray. able. 
Eifort: Imperfect. Rarden and Eifort: Light | Eifort: Slightly plastic 
grayish brown, when wet. 

ae Ost. 2 eset sessey 5-18 | Moderately good..------| Light brownish gray to | Friable-_....-....------ 

yellowish gray. 

bites GO. 2 Sees cheteeke 5-18 |___..do___.....----....-_| Light brownish yellow____|__...do__.....------_-__ 
hes dOsss sesso assereu) 18-300 |22 dol ee ae ee dO ote ee dO eee os ey 
edie Cs [0 een ret neem x0 tee dOse seek ons ee 682 2d OS: Eel the oS oe do ae Leen es 
LSE oD dots ovsscscospoe stl OSTB |e edos at esas ene dors ee edo ae ee iad oe 
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yellow. 
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Upshur: Light brown. plastic when wet. 
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water terraces. 


Light brownish yellow; 
mottled 
inches. 


below 18 


Consistence 


Firm; plastic when wet--_ 
Hriablevsso2 222. 33 fe 


firm. 


Moderately friable to 


firm. 


Moderately friable to 
moderately firm. 


Friable to somewhat firm _ 


Moderately firm to firm; 
plastic below 18 inches 
when wet. 


Keene: Friable to moder- 
ately firm. 

Rarden: Friable to firm, 
plastic when wet in 
lower part. 


Eifort: Plastic when wet. 


Friable to moderately 
firm. 


Moderately firm to firm___ 


Variable (stratified silt, 
fine sand, and gravelly 
material). 


Moderately firm to firm___ 


Variable (stratified silt, 
fine sand, and gravelly 
material). 


Moderately firm to firm__ 


Muskingum: Friable. 
Brooke: Plastic when wet. 


Muskingum: Friable. 
Upshur and Brooke: 
Plastic when wet. 


Wriabléss<22 2223222082045 


Very friable__..._.._.___ 
Priables: . 2222-32282 304! 


Friable to firm; plastic 
in lower part when wet. 


Friables/2f22s0 2 Ve ohe 2s 


Moderately friable to 


moderately firm. 


Moderately friable; 
slightly plastic when 
wet below 14 inches. 


Plastic when wet 


Upshur: Plastic when 


wet. 
Muskingum: Friable. 


Friable........--------- 


Friable to moderately 
friable. 


Moderately friable to 
firm. 


Parent material or 
substratum 


Medium to strongly acid 
alluvium. 


Relative depth to 
parent rock 


Variable 
deep. 


but usually 


Slightly acid alluvium____ 


Noncaleareous to slightly 
calcareous gravel and 
sand. 


Noncalcareous to slightly 
calcareous old alluvi- 


Medium to strongly acid 
alluvium, 


Nonealeareous fire clay 
or clay shale. 


Noncaleareous sandstone, 
siltstone, and 


shale, 

Nonealeareous silt and 
clay; some sand and 
gravel. 

do 


Glacial till shallow over 
clay shale. 


Keene: Noncalcareous 
clay shale, 

Rarden: Noncalcareous 
clay shale. 

Eifort: Noncalcareous fire 
clay. 


Noncaleareous clay shale__ 


From slightly acid allu- 
vium underlain by la- 
custrine deposits. 


Slightly acid alluvium ____ 


Nonealeareous silt and 
clay (some sand and 
gravel). 


Muskingum: Noncaleare- 
ous sandstone, siltstone, 
and shale, 

Brooke: Limestone. 


Noncalcareous sandstone, 


siltstone, and shale. 


Colluvium from other 
Muskingum soils. 


Noncalcareoussandstone, 
siltstone, and shale. 


Colluvium from other 
Muskingum soils. 


Noncalcareoussandstone, 
siltstone, and shale. 


Muskingum: Nonealcar- 
eous sandstone,  silt- 
stone, and shale. 

Upshur: Caleareous clay 
shale. 

Brooke: Limestone. 


Medium to strongly acid 
alluvium, 


Variable 
deep. 


but usually 


Variable but relatively 
shallow. 


Variable but usually deep_ 


Relatively shallow_-___-_- 


Variable but usually deep_ 
Moderately shallow______ 


Keene: Variable but mod- 
erately shallow. 
Rarden: Moderately shal- 


low. 
Eifort: Variable but rela- 
tively shallow. 


Variable but moderately 
shallow. 


Variable, not underlain 
by parent rock. 


Moderately shallow... __- 


Shallow---...- 2 --____ 


Moderately shallow to 
shallow. 


Moderately deep 


Shallow_-..-----2- 2 2. 


Very shallow__...______- 
ShallowWesioslee eh 25%.) 


Mixture of gravel, sand, 
and silt. 


Muskingum: Noncalca- 
reous sandstone, silt- 
stone, and shale. 

Keene: Noncalcareous 
clay shale. 


Noncalcareous sandstone, 
siltstone, and shale. 


Colluvium from soils de- 
rived from sandstone, 
siltstone, and shale. 


Nonealcareous silt and 
clay; some sand and 
gravel. 


Upshur: Calcareous clay 
shale. 


Muskingum: 
Noncalcareous sand- 
stone, siltstone, and 
shale, 
es OOseten cst chossttas 


Slightly acid alluvium___ 


Noncalcareous sandstone, 
siltstone, and shale. 


Colluvium from soils de- 
rived from sandstone, 
siltstone, and shale and 
deposited on slack-water 
silts. 


Moderately shallow to 
shallow. 


Variable but usually rela- 
tively deep. 


Moderately deep 


Variable but usually rela- 
tively deep. 


Relatively deep 


Shallow to moderately 
deep. 


Workability 


Moderately easy to mod- 
erately difficult. 


ficult. 


Moderately easy to mod- 
erately difficult, 


Moderately easy to mod- 
erately difficult, 


Moderately easy_.------ 
Moderately difficult... 
DiGilisc. 3 Sees aoe 


Impractical unless artifi- 
cially drained. 


Impractical_..-.-------- 


Difficult...........---.- 


Moderately easy to mod- 
erately difficult. 


Keene and Rarden: Mod- 
erately easy to moder- 
ately difficult. 

Eifort: Moderately diffi- 
cult. 


Moderately easy to mod- 
erately difficult. 


Difficult unless artificially 
drained, 


Moderately easy to 
moderately difficult. 


Moderately easy to 
moderately difficult. 


Difficult to impractical___ 


Very difficult 
impractical. 


to 


Moderately easy 
difficult, 


Very difficult 
impractical. 


Impractical_..2..22 222 _ 


Very difficult 
impractical. 


Very difficult to imprac- 
tical. 


Moderately easy to mod- 
erately difficult, 


Moderately easy to diffi- 
cult, 


Difficult: 22a. Secce 
Very difficult._._-_._____ 


Moderately difficult to 
difficult. 
Difficult to impractical 


Impractical 


Difficult to impractical 


Very difficult to imprac- 
tical. 


Impractical 


Moderately easy to mod- 
erately difficult. 


Moderately difficult to 
difficult. 
Moderately easy 


Impractical__.....--2 22. 


Impractical unless 
drained. 


Moderately easy to mod- 
erately difficult. 


Moderately difficult to 
difficult. 


Moderately easy. __...__- 


Moderately easy to mod- 
erately difficult. 


Moderately easy to diffi- 
cult. 


Difficultic222 ese ten! 


Impractical unless arti- 
ficially drained. 


cult. 


Moderately easy to diffi- 
cult. 


Erodibility 


Do. 
Moderately low. 


Low. 


Moderate to moderately 
high. 

Moderately high. 

Moderately low. 


High. 
Moderately high. 


Low. 

Moderately high. 
Moderate to moderately 

high. 

Low. 

Moderately high. 

Low. 

Do. 


Moderately high. 


Low. 


Do. 
Moderate to moderately 
high. 
Low. 


Very low. 


Very high. 


Very low. 


Very high. 


High. 
Moderately low to mod- 
erately high. 


Keene: Moderate to mod- 
erately high. 

Rarden: Moderately high. 

Eifort: Very high. 


Moderate to moderately 
high. 


Moderately high. 
High. 
Moderate. 
Moderately high. 
High. 
Moderately low. 
Very low. 
Moderately low. 
Do. 
Variable but usually high. 


Low to moderate. 


Do 


Moderate to moderately 
high. 
High, 


Low to moderate. 


High. 


Do. 


Very high. 


High. 
Do. 
Very high. 


Do. 
High. 


Moderately high. 
High. 


Moderate to high, 
Do. 
High. 


Very high, 
Do. 
High. 


Very high, 
Do. 
Do. 

Moderate. 


Very high. 


High. 


Do. 
Very high, 
Moderately high. 
Very high. 
High. 


Do. 


Very high. 


Low. 


Do. 
Moderately low. 
Moderately high. 


High. 


Moderately high. 
High. 


Variable. 


Moderate to moderately 
high. 


Moderately high to high. 


Moderately low. 


Do. 


High. 


Do. 


Very low. 


Low to moderate. 


Do. 
Moderate to high. 


Do. 


Moderately low. 
Moderate to high. 


